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friginal Articles 


SOME COMMON INDIAN BIRDS. 

No. 28. THE WEAVER-BIRD OR BAYA [PLOCEUS 
PHILIPPINUS). 

BY 

T. BAINBRIGdE FLETCHER. R.N., F.L.S., F.E.S., F.Z.S, 
Imperial Enlonwlogid ; 

AND 

C, M. INGLIS, M.B.O.U., F.E.S., F.Z.S. 

The Tailor-birtl has already afFonled us an example of admirable 
nest'hiiilding and the Weaver-bird has equal claims for admission 
to our circle of bird friends, which, so far as this series is concerned, 
must lie strictly limited. We may, however, at once note a point 
of contrast l)etween the two. The Tailor-bird makes every t^iort 
to (\seape its enemies by concealing its nest between leaves sewn 
together ; the Weaver- bird, on the other hand, positively daunts 
its nesting arrangements before our eves and in ina?^y parts of 
Iiulia its nests -"-whole colonies of them, indeed -form conspicuous 
oh]e< ts of the country-side. In some places scores (>{ these nests 
he seen, freely exposotl to view, hanging from favourite trees. 
''■hi('li are usually palms or Ixihuls (Ac'tcin amhlca). trees wlucli 
^^verhang water often being stdected as it stTius to be a sine qua non 
llmt tlie situation considert'd suitable for suspending a Weaver- 
bird s nest should liave no otlicr tn\' directly underneath it whicli 
affoixl access to enemies from Mow. For a !\est swinging up 
iiloft on the tip of a long slender palm -shaft is singularly inaccessible 
iiiost would-be marauders. 
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Altliongh tho nrsts :ire familiar onoiigli, tho l)inl wliii ii (on. 
atructs tliem is less so. Tlie W('avor-l)ir(l Ix-longs to tho large lamilv 
of till’ FiiU'lies and at most times of tlie year looks very lik,' a ]||,|| 
House-sparrow, being a small, thick-billed, reddish-brown 
Towards the beginning of tlie llains, however, the cock bird ilnus 
his breeding plumage, his head, neck and breast becoming a lieinni. 
fill golden-yellow and his chin turning almost black. 

With the onset of the Rains, nest-lmildiiig commences, eilliri-ii 


new nest being built or an old one, of the previous .season, patilml 
up and put into good repair. The ])roeess of jiatcliiiig iiji old nasts. 
which are easily distiiignisliable by the difference in the cohaii of ti,,. 
grass, and building new ones can often be seen going on in tW 
same tree. Ihe nest itself is strongly woven with strips of Iraw'. 
of grasses, plantain or paliiH, strips from leaves of wild sp,ri(>sr,f 
SaMarum being used most commonly. The.se strips are prepaml 
by the bird itself, which seizes a leaf in its beak and makes a iiotdi 
at the edge near the base of the leaf ; it then grips with its lnMk 
the edge of the leaf above the notch and jerks its head awav ,so a.s|„ 
tear off a strip along the edge of the leaf; by Hying .df with ili.. 
end of this strip in its beak, the strip is nsnally pulled off aloii.r the 
length of the leaf; hut sometimes, .at the first elfort. if the le.il 


is toiigli, the bird is pulled backwards and hangs suspended hv i 
strip ill its beak, so that several attempts have to be made to deta 
the .strip required for ne.st bnilding. .Sometimes the bird hi 
a second notch on the edge above the first and at a distance allmvi 
for the length of strip whi.h it considers necessarv. The sit 
thus collected are wound seiairely around the branch or leal In 
winch the nest is to be sn.spen.led and. a.s more strips are hroiiglit 
the.se are added, securely wound and plaited together, until ihnc 
formed a long stalk from which the nest proper is suspended, f 
stalk IS usually about four or five indies long but mav oicanoiia 
extend to as mud. as a foot. Having eompletiHl the siispeii.sc 
.stalk, the birds then expand its lower end into a bnlb-sliai.ed sinicfi 
which IS usually .about five and a half indies in diameter in on ■ Hin 
tion and four indies in the other. At this time, having detc.iiiii 
w ere the egg-chamber is to be, the birds construct a strong tra iS' ei 
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|):ir..r loop, ii little to one side of tlie centre of tlie ehaniher, this l)ar 
fmunng a division lietween the effir-rhaiiiher and the ionjr tul)iilar 
<.,ijr.iiiee. At tliis sta</e of eonvtrueti(Mi tlie nest resomhles an 
iiptiirned ]>aslvet. tlie loop representinji the fnindle. Up to this 
point in tlie const ni(‘t ion of the nest, hot ii se.\e< have lione the same 
kind of work in collec-tin^^ fihre-strips and weaving these into tlie 
nest, lint, wlien Diis loop lias Ixam (ompleted. the female bird take? 
up her ]>osltion on it. leaving the cork henceforth to procure more 
material for Imilding and to work from the outside of the nest, 
ivliilst slie works ironi tlie insidt*. both of them pusldng and drawiim 
111 the fihivs through the walls of the nest so that evervtfiing is 
plaited togetlier snio.ithly. Tlie litth* builders seem to enjov 
themselves tiioronglily. the ctadv bird {‘speciallv being industrious, 
emitting a cry of delight each time that he brings in a beak-full of 
fibre and often bursting into song during tlie process of weaviiicr 
material into the nest. The egg-ehamber is mov finisheil on one 
side of the loop and on tlie oflier side the walls of the nest are pro- 
liingiMl downwards into a long tubular entranre. aimut two inches in 
diameter internally, and usually about six iiuhes long, but 
eKvasiotially twice lliis length. The male lard often continues 
Imihling on to tliis tubular entrance even after the egg.s have been 
laid and are Ixdng im n bated ]\v tlie feinah*. The lower einl of the 
ttdiidar entraiua* is loitstdy wo\‘en sn as not to alTord anv linn support 
tneiiemios attempting to plunder the nest. The liirds themselves 
'^dmii entm’ing the nest (dtjse llieir wing.s and slioot jierpendicniailv 
ii{nvar<ls through the Inin* : it is marvel Ions how thev can do tliis 
miming their heads ihrongh tlie top of the egg-cliamher 
<*i'even apparently shaking the nest. This tuhnlar pa.ssage is used 
entrance to the nest by tlie parents whilst nest-building and 
•anibatioii are prcK-eeding : but. when the eggs have liatcluxl, the 
hmiight to tlie nestlings is passed in to them tlirough small 
lielos jiierced through the shies of the egg-< hamber. The presence 
^ii» h IjolcH i.s a sure sign that tlie eggs have hatcluAl. 

If will now be apparent wiial a hanl nut has to be eraekcd 
k'’ any would-be jdunderer of the nest, whiidi is jilaced liigh up 
out of rcatdi of auv iion-(‘liTnbing animals. Even a good (diniber, 
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such as a squirrel, rat? snake or lizard, will find little to clin^' to on 
the tip of a palm-leaf and, arrived there, has to negotiate a distance 
of at least eighteen inches to reach the entrance to the nest, whilst 
the lower portion of the entrance-tube is too flimsily const nutod 
to yield any foothold. Plainly visible, its inaccesisibility is its sure 
defence and it can well defy most marauders, 

Tliere is still one point to be mentioned about these nests and 
that concerns the lumps of clay which are stuck onto them in od-l 
places. Jerdon notes that he found in one nest about three ounces 
of clay in six different places. Many theories have been ad\’.niccd 
in explanation, a very popular idea in India being that the hiixl 
uses these clay patches as ]m)ds d^appui on which to stick glow- 
worms to illuminate the interior of its nest. A more proha!)le 
explanation is that tlie clay is applied to balance the nest mure 
correctly, to prevent it being blown about by every gust of wind 
»nd to keep it steady whilst the birds are entering and leaving it. 

Two is the normal number of eggs laid but occasionally three 
or four are found. As many as ten have been noted, but, in (ases 
where there are so many, tliey are probal)ly tlie product of imne 
than one bird. The eggs are usually found in July and Viiiziist. 
They are pure white in colour, witliout any gloss, typically rather 
long ovals considerably pointed towards the smaller end. and 
measure about 20 by 15 millimetres. 

The Bay a is found tlLrougliout India and is now divided into 
four subspecies, whicli are the Raya {IHoceus philippinu.s jtlfUipjii’ 
nm) found in Ceylon and the greater part of India; Fiiiirs Hava 
(P. phlippimis mfifjnrhynchns), a local race found in the llintalav:i< 
about hiainital ; the Kastern Baya (P, phiUppinys 
found in the lower Himalayas and HilLs in Bencral, Assiim, Nmtii 
Burma and 8iam ; and the Malayan Baya {P. pliiltppinys iiiJiffiH- 
notus) which ot^mra in the Malaya Peninsula and ^^iam, only enterinil 
our limits in Tenasscrim. ft is the typical race which is shewn 
on our Plate, Besides the Baya, throe other species of \\ ovoi' 
birds are found in India, of wliich the Indian Striated Weaver-bird 
{Ploceus manyar flaviceps) has the feathers of the breast streaked 
longitudinally with black ; this bird is not uncommon in lot 



THE WEAVER-BIRD OR BAYA 


355 


in Northern India providing suitable rushy, reedy cover, in Ahicli 
the nests are placed, the nests being much like those of the Baya but 
with^'ut the long pensile support. 

[.ike most of its relatives, the Weaver-bird is largely gramini- 
vorous, feeding on seeds of grass, paddy, millets, and weerls, but a 
certain proportion of insect food, mostly small beetles and' cater- 
pillars, is taken. It cannot be claimed as a useful bird, and durinc^ 
times of forest fires the nests sr)metimes burn through at the base 
and may then be blown, all ablaze, for hundreds of yards into areas 
which would otherwise (vscape from the fire. 

Its feeding habits make it comparatively easv to keep the 
Baya as a cage-bird and it is often so kept, young birds being offered 
fur sale in Calcutta during August. Given a large enough space, 
the Ihiya will weave its wonderful nest in confinement, but renuires 
all the space for itself for 3s Cunningham remarks, thev are verv 
undesirable additions to any aviary containing otlier kinds of small 
birds, iis they are very aggressive, and are possessed by a deeplv- 
ruoied desire to lianiiner in the skulls of their n(*igh hours, wliicln 
a.s Abdur Ihihman in his autobiography remarks of a Baluchi 
tribe of similar disposition, ' naturally causes disputes ‘ 

\oung Bayas are readily tamed and easilv acquire tricks, 
such as threading beads, drawing up little biu*kets of water or of 
seed, or loading and firing off a toy (‘aimo?i. Lockwood Kipling 
tells of one whicli flew up to a tree at the word of command, selected 
H flower or leaf, plui'ked it, and, returning, placed it daintilv between 
its master’s li])s. There is no doubt tlial it is aii intelligent bird 
mid it is therefore a favourite cage-bird. lu tlie Bunjab a po])uIar 
proverbial rhyme contrasts the house-building talents of tlic Weaver- 
bird witli the helplessness of the sjudterless monki'v wliiidi cannot 
protc(‘t itscdf against t-he weather in sjutiMd possessing liuniau hands 
and feet. “ This verse/’ sjivs our informant. “ is (dtmi (|uote<,l 
the benefit of idle boys and girls who object to learn," much 
he same way as the little busy bee is lield up for infantile 
atlmiratioii in Western lands. 
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H. V. lU’UT. 15.S, 

Sirnidfi/, Indtttft (\nfnfl (’ofton (/(ntiinitfif. 

Jt is my j)rivi]c«;(‘ to-day to u olein no tho luonilM'iN i>l tli<- 
Agricultural Sootioii of tho Soioiiro Uoiigri'ss, and to sav how giv.tllv 
I approoiato tho lionour of l)oing allowed to prosi(i(‘ over tliis Sriit.n. 
1 trust that our mooting this year will maintain tho high slaiidanl 
attained in previous years. 

It has boon a eiistom amongst my disiinguishod j)rodoirsMiis 
to select for tho prosidontial iuldivss some gimoral 
cunnocted with agricultural dovolopmont. I ])ropos(' to-day to (irjKiii 
from that procodont and to invito vou to consider agiicultiiiiil 
research in its relation to a ]>articular cro]). viz., (otfon. .My 
reasons for this are throe: In tho lirst places much of m\’ tinn* ni 
recent years has been devoted almost oiitirolv to tins (inp. 
tSecondly, in the Central Cotton Conimitto<‘ India now posM's^v- -i 
unique organiziition for tho fiirthorance of tho improvomoni <•[ iIf 
cotton-growing industry ; an organization, mureovor, whirii u"! 
only is represeiitati\o in character but which pos.so.ss(‘s fund> il- 
own and tlius able to jirovide the means for giving idloi t In iniiiy 
of its own recommendations. Tiiirdlv, liearing in mind thal agnriH' 
ture is in the first place a business and in tho second place aa iiih 
it 00011175 to me tliat it may be of no sinall profit to ignore in-'nicn* 
taiily the oonventional division of soienoo and to examine bih'lly 

* Prcsklcntial iwldirs^ m tin- A-niuUuial Sect inn nf Hm- liMlMit Si U'iivr i Hri' "- 
liaiignlurc, 11124. 
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problems presented in atieniptiii)* Uie iniprovenient of a single 
jfop. To agricultural improvement every pure sciejice lias contri- 
i,iito(i and will contribute in futuie. A .s<'i(3nce (jf agriculture can 
liardlv be said to liave arisen as yet. but the supreme imporlajice 
of tlit‘ .scientific metluKl in agricultural work is nr^w realized. If tlie 
pidblcnis rcc|uiring solution lie on tlie bordej-s of several pure 
iicieiKCS tliey are the more fascinating for* tlrat \ery reason, and, 
as in other branches of applied science, the thorough investigation 
of tlie economic sitle of our pnrbletn nnist be pj‘o\’ided for. 

The cotton-growing industiy in India oceupies a ixjsition whicli 
ill many resjx'cts is imi(jU(‘. It is true lliat tlie area under cotton 
is nmcli smaller than tliat under foul erops, iievertlieless India 
is llie second eotton-growirig country in tJie world, further than 
lliis, ajiproximately lialf of the cotton grown in India is converted 
into yarn and elotli in tlie (-(anitry. Not only is India tlie leading 
(■(•Uon-spinniiig country in the East but .die is tlie fifth cotton- 
^{)innil)g country in the world. But. thougli the cotton .'spinning 
iitd weaving industry is the most important in India, cotton is 
one of our most important ex]K)rts, Tims, in addition to the 
jidual cottoii-growei's. no small j>ro|H)rtinii of the population is 
O'Mcenieil with cotton trade or cotton manufacture, and, ajiart from 
llio priKluetion of tlie e.ssential focKl-graiiis, there is jirohablv no 
ether crop with wiiieli tlie welfare of tlie country is so iutimatelv 
o'liiieded. As a princij>al constituent of clothing, esimiallv of 
d('a|) clothing, cotton is of iiitensr' importance to the workl general] v 
particularly to the agricultural cla.s.st\s of India and the East. 
Ihc World position in regard to the pa>duclion of this most 
i"‘|Mirtaiit staple is at presiuit extivinely imsiitisfactory. The prices 
Miost agricultural prinlucts have now ajiproaclRHl to pre-war values, 
I'lit cotton, a raw material (d outstanding importam e. still .staiuls at 
^'cll over double j ire -war prices. Tliis jiosit ionis liable to be i lit ensi lied 
the cotton mills of EurojK' attempt to attain jire-war jiruluetion. 
At pH'.sent. cotton mills throughout the world are working much below 
full eaparity. largely for tlie ivason that high prices have limited 
^'^'ii^^nmplion. Those higli prices Inue been brought about chieHy by 
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crop has been attributed to various factors. Pjidianc*cd cost of i -ukIuc. 
tion and a rise in the cost of labour have undoubtedly been contnbutiutf 
causes, but the leal cause luis been the damage done by a singly 
inset^t pest, the dieaded Mexican Boll- Weevil, which despite all 
efforts to check its iulvancc has now spreaxl throughout the Anu^rican 
cotton belt. The areas sown with cotton in America tlie 

last two years have been well above the average and the pie.s^^nt 
area resulting from the stimulus of liigh prices is practically a record. 
But the yield per acre is again nK>st unsiitisfaetory, and fiom an 
area of some 38 million acres, which a few years ago prodm ed 16 
million bales and eveii in unfavourable years has prcKlmeil 13 
million bales, only a crop of 10 million bales or so is now expected. 
At an optimistic estimate the a verage prodmdion of cot ton in 
America has fallen by 2-3 million bales per annum, an aiiioiint 
equal to more than half of the total Indian crop. IX^spit<‘ ye-ais of 
patient scientific endeavour and the application of (;ontrol nu‘a.NUies 
on a scale which lia.s never been attempted in any otlier ooiiiitiv 
and at almost fabulous cost, ii(» real solution of the dilliciilty iias 
been found. Metliods of pois(aiing, esjxnially with calcium arsriintc, 
have been developed whieh will reduce tiie loss but at ciaisidcialde 
cost, and there seems little ho[Xi that this nieth<Hl of control miibe 
universally applied. Even where it lias been successful the ex]x'ii>e 
has been great, amounting to anything from Id. to '2l(i. [>ci‘ lb- 
of the cotton produced. An even more .serious consiileriitiuii 
is that under weevil (‘oiiditions ('(jtton-growing threatens to iKHcnie 
unprofitable in a considerable portion of the American i‘oll<ni hdt. 
thus suggesting further reduction in cotton priKliictioii. llio 
conclusion is obvious, viz., that unless other parts of the world oin 
increase their pixxluction of cotton, esjxjcially of (‘otton <>t certain 
ty|)es, the clothing .supply of the world will be restricted i<'i’ 
to come. 

Increased cotton j)roductiou in India lias often heei: 
and is undoubtedly possible, but it is desirable to recognize riuikl} 
what our limitations are. India, in certain respects, is 1 
developed country with a dense population and consequent ^ witb 
only limited opportunity for increasing the area under any p- d^^*'**^ 
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ciop, Diix'ct increases in tlie cotton area }ja\'e been port-sible in 
rec ent years by tJie extension of canal irrigaticjiu The creation of 
canal colonies in the Punjab not only added StHj.OOO a('re.s to the 
Cl (ton area (and some 800,000 bales in yield), but has made possible 
the cultivation of Imlf a million acres of long staple cotton. 'Ihe 
Siikkur Barrage and canal schcMne in ^Sind will probaldy enable 
ail equally important advance to be made during the next ten 
years, but i must notdw'cll on tliis 2 >oint as it forms the subject of a 
paper by Mr. Maim F(jr tlie time being at any rate we iiave 
probably reached tlie limit of direct additions to tlie cotton-growing 
area. Any other additions must be at tlie exjiense of other ( lops. 
The areii under cotton in Jndia does respond directly to enhanced 
prices and lias done so in recent years, but in many ropects the 
cultivator is not a free agent. Nut only doc-s a dense population 
necessitate* a large area under food crops and under fodder ( lop.s 
to support a large, tiiougii inefiicient, cattle population, Init tlio 
fact tJiat Jioldings are small militates against tlie maximum area 
Uhng devoted to the so-called commercial crops, 

Jt is unnecessary in an asseiiilily of agriculturists to lay s^u^s 
un the need foi’ rotations. It is now widely reiognizcd that existing 
rotations in india are based in must castes on sound economic and 
practical considerations and are not icadily di>tuibcd, it is, 
therefore, to liigficr agricultural yields that we nii!>t hah for the 
principal solution of our prolilcm, not only higiier cotton \ields 
hut bctU*r yi(*l(ls from all crops and a higher agricuhmal ctiicieiicv 
all round, tlius releasiim land for incieased areas of iweniic 
lu'oducing crops. 

It is common knowhxlge tliat like otlu-r crops lottoiiis depiuid- 
cut largely on tlie vagaries of the monsoon. 1 slioald not have 
consideml it neccssiiry to refer to this but for the lait tliat tlie 
ellect of the monscKin on tlie cottfin area, as distinct from yield. 

not always UMogni/a^d. lam indelited to ])r. Ix^ake. Jhrector of 
Agriculture, United Provinces, for some figuies wdiich dearly 
illustrate tliis poitit. Approximately one-thiixl of the cotton of the 
1 nited Provinces is grown on canal irrigaliom and he has showii 
dtat in recent years this area has been almost directly go\’eriied 



AGRICULTUBAL JOURNAL OP INDIA [XlX iv. 


300 

by tlie relation bet\\’ecn the ])riees of cottoii and wlieat, IIk; coiK la- 
tion factor being liigli aiul positive, viz., 0o7 (± Oil). For i),,. 
nu-irrigated cotton area tlie contrary is the ca.sc, the area snwti 
being almost directly detormimHl by the nature of tlje itioii.MK,), 
prior to tlie middle of July, the correlation factor between rainiall 
prior to loth July and the notion area being 0-02 ( i Odl). If wo 
except the canal-irrigated tracts of Nortliern India, a relation siniibn- 
to the latter may be said to liold fairly gejierally. Fluctuations 
ill area through conditions beyond the control of tJie grower must 
tlierefore be ex])e(‘ted. Tlic eHect of tlie nuuisoon on yield is too 
well known to need emphasizing. 

The problem before tlie Agricultural Departments, tluavforc. 
is not an increase in area but an iiicreaso* in the proiits obtalnahlc 
from cotton prooluctioti. Every advance in this direction tcll({^ 
to be reflected in the area aud is directly rellected in pnsbn tioii, 
It is necessary to state most clearly, however, that tlie mere incicHM' 
in tlie (juantitv of cotton produced, though impmlaut in its(‘if. 
nut the real objective. If India is to assist to Jier own |>rnlil in 
meeting the present world’s shortage, it is essential that she siiouM 
produce more of the type of cotton wliich tlie world retpurcs, ji 
has already been stated that India is the second cot ton-pun bn in;: 
country in tiic world. Her average cotton crop is approxinmlclv 
5 million bales equivalent to 4 million American (oOO lb.) halts 
as compared to an American crop of some 10 million bales, but 
70 [Kir cent, of lier cotton is of so sliort a staph' that it canoiil}’ he 
used to a limited extent. The cotton sj>inning and weiiviiig iinlu^- 
tries of the world liave deveIo|>ed mainly tm the l^asis (J the I vpt* 
of cotton whicli America has su})plied in the ]>asl. i.e., ('(^ttoii "f 
not less than Y staple. At least 30 jHTcent. of tlie Indian cciinn 
crop is of only Y ^oid 70 per cent, is l>elow India e,\]»'i’t^ 
well over a million bales annually of these very sliort sta[)lc coll^l^^. 
and there is no indication tliat tiie world’s spindles ('an use vi'vv 
mucli more of this quality. On tlie otlicr hand, Indian n ilh 
absorb something like luilf of our average commercial crop, and "tit 
of the 2-24 million bales wliich they use, over one in ill ion bales ue 
of staple cotton, i,c., cotton of Y' upwards. Of such cuU 
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(]iOie i« only a small margin estimated at an average oi 
;) 5 (i iKKj- 300,000 bales ]>er year. Jm-identally in eertaiu vear.- 
|ji(‘ imports of Ameriean eotton into India liav(‘ been as higli as 
ItH'.ovK) bales and there is a regular impint of similar eottiui from 
Afriea. 

In the ])ast India lias oecasionaliy cxjxTieiKod difficnltv iij 
si’lltiig promptly tlie wiioie of liermop in a y(‘ar of laige production, 
(..g., when in 1010-20 an Indian mop of nearly (j million bales 
{•oincided with a fairi'rop of American eotton. resulting in a carrv- 
iner on 31st August, 1020, of over a million bales in Jhnnbay alone 
and exclnsiv(‘ of mill .stocks. Tlie croj) in the following vear fell 
lielow 4 million Ijalcs, thus relieving the .situation. But it is clear 
that our ]K‘rcentage id short staple ei^tton is imJiealthiJy high. It 
will he obvious that our ultimate olijective sin mid be to enable 
the Indian cotton culti\’a(or to jnorluce a i-olton wiiicii will lie 
Ireelv competed h>r in tlie noiids markets every vear; at present 
tJii.s is nut tlie case. At llic present moment wiiile American eotlon 
is selling at soiiie 2(W. [K*r lb., Indian sliort staple cottuji is feteiiing 
unlv about nine annas per lb. i iiave dwelt on tiiis tpiestion at 
suine length because it has often been m in tile [last, and from 
aiJt]ioiitati\'e ipiarters, tJiat India should produce more cotton 
whatever the ipudity may be, 'Ihe truth appeals to be tJiat even 
with tile present worlds shortage there is only a liuuled demaiul 
lur eotton of less than y" in sta]>ie. 

As is weibknowii. India at one time juikIik ed a larger ])roj)ni- 
tinn of stapled cottons tiian at jiresent. \Mtliin recent histdry. 
iiir e.xaiiiple. tJie (ential IVovimrs and Berar grew cliietly Bani 
cdttoii {(t\ iH(ii(ton) a cotton of one incli stajile and (ocr and one 
ef tlie best of our imligeimus cottons instead of tlie short stajile 
cotton wliicli now forms the bulk of tlie ei'o]). ’llie irony of ihi* 
situation lies in tlie fact tliat it Is largely tlie dcvelojimciit of (ot ton 
''pinning witli niiKleni inacliinery in tlie J'kist wliicii Jias led to ti c 
1'i‘placemeiit of long by sluut staple cottons. Indian mills and 
f'hiiia and tiapan are by far tlie most im])ortant outlet for siioit 
•''biple cottons ahliongli tljo demand fiom tlie Continent is by no 
tiH'iuis unimportant. 
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Such cottons as Bani are cluiractcrized by a low ratio of 
to seed and in most tracts by a relatively low yield per acre. Until 
cotton marketing in India reaches a much higher sbtndard of ])t rfoc. 
tion than we can foresee at present, only in very rare cases, if ,>ver, 
could an Agricultural Department julvise the substitution of a hiuli 
quality cotton of low average yield for an existing variety of liiajiej- 
yield. 

The ratio of cotton lint to seed or the ginning y)ercentagc, as it 
is commonly called, is also an extremely important though nut the 
critical factor. In most parts of India the cultivator sells iingiimod 
cotton, i.e., l'a])as, and in consequence, so far as he is ('onei'med, 
ginning percentage is only one of the commercial qualities of bipn.^ 
and therefore capable of i)eing set oil by lint quality, providel 
that the necessary primary market facilities can be estalili>ju-il. 
The ideal cotton for any tract would be one witli growing penVxl 
adapted to local climatic conditions, equal or superior in \ifld 
to the present varieties, equal to them in ginriiug jXTceutage ami 
with a staple of at hast J'' and ])referai)ly over I". Sucli an ideal is 
not impracticable, buttlie difliculties to !x> overcome in its attainnieiil 
vary greatly in diHerent tracts, dhe three means at our disposal 
to securing this end are : 

(1) The isolation of tlie best unit sjKX'ies from the existing 

mixed cro]). 

(2) The use of an acclimatized exotie often involving irrigation 

facilitic^s and, for complete succ(‘,ss, involving tin* I'oia- 
ticjn of pure line.s. 

(3) Hybridization. 

In those areas whicdi already grow cottons cd' ndatively long 
staple, the lirst method ha,s already given excellent n'sidl>. In 
the Tiimcvelly tract the isolation of tlie Karunganni const inn-iil 
from the crop lias given a cotton of supmior staple and letter 
yield. The same is true of tlie We.sterns and Nortlienis tents. 
In South Gujarat the deterioration due to the invasion of thi> nioii 
by a short staple }ierbaceum cotton of high giauing percentag* Inia 
been checked by the isolation and establishment, over pract; dl.v 
the whole of the Surat District and a considerable portion oi 
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Biiioda State, of a longer staple unit type. In Dliarwar, suff‘<»ss 
has been attained by the isolation of |;)ure types from Kiimpta and 
Dharwar- American cottons. The latter incidentallv is an acclima- 
tized exotic American of amient origin. 

The second method has met with conspiciKjus sucfoss in the 
Punjab and in Madras, in both cases a short staple (-otton havim/ 
Ikmmi replaced by a long staple cotton. Punjali-Amorican. wliicl] 
is now grown on half a million acres, is a s-lection from L^phmd 
American introduced originally into Bombay over fifty years a^ro. 
Cambodia cotton, now grown tbrougliout tlie Coiml)atore and parts 
of other districts in Jladras. is an Atnericari typ obtained from 
Indo-China. In both tliese casr^s success has been possilile by the 
dcyelopment of these (*ottons as an irrigated crop. Tla* success of 
(amluKlia is of particular interest as tlie irrigation is fnnn wells, and 
the cultivation infensiyc, comparable with that giyen to garden crops. 

In the Central Provinces and Berar and in the United Proyinc{*s 
where the existing cottons are of very sliort stajilc. tlie material 
for selecting a typ of stiiple probably does not exist. With 
canal irrigation part of the United Provinces can grow an acclima- 
tized Upland American cotton successfully, but in the greater 
part of tlie province a cotton (»f sliort vegetati\e ]>u'icHl comparable 
with the existing imjlevtum type is an ess(mtial. The same appears 
to 1 h* true of the (Vutral Provinces. Jhuar and the Kliandesh Divi- 
sion of Bom! lay. In tliesi^ tracTs jmiv liiu' selection lias proiliiced 
types more prolitahle to the giower. for the tinu' lieing at anv rate 
than the previous mixture, but the real [inihlein has not been solved. 
bi siK'li areas ultimate success will probably onlv be aehieved 
Iw hybridi/adiou. although it is U(»t possible to be too eniphatie 
eii this ])oint. 

It is by no inr^iins certain lliat we have yv\ reaidied a limit 
the improvement of (‘otton by tin' study (»f the unit sjieeies 
^‘<*ntaimd in the present mixtures. The importance of siuli work 
Giimot be over-rated, for it not only provides material for temporary 
advances in the desiretl dircH.’tion. but is evssential t(^ a proper uiuler- 
stauding of the material available even if the linal solution can only 
louiid by hybridization. 
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'riu*ro nro still soino ga])s in our kiiowliHlgo of tho iiilioriiiimo 
and clianuders of cotton, particularly of those dot^'rininiitu its 
coiiuiior(‘ial valuo. The work of Lciikc. and later of Kottur. t'atcl. 
Ifilsou and otliers, has done much to clear u[) luany of the puiui.s 
wliicli seemed obscure. Jhit even now we are still ignorant of <r>ii!i> 
of the fa(dors determining the agricultural yiehl and as to wlirthn- 
there is anything in the nature of a linkage In'tween staple Im^rij, 
and the lint-seed ratio. Within any given agricultural xiw'wh 
thw is undoul)tedly a general tendency for lor\g lint to be arcnni- 
panied by a low ])roportiou ()f liTit and for .sliort lint to be adnin- 
p.inied bv a high ginning penvntage. It is fairly clear that im 
complete' linkage exists. i)ut there are probably limitations on iho 
extent to wliiedi tlie two can be combined. I'ulhn- knowledge' nn 
this question is (‘learly ot great importance. 

Phvsiological reseandi is also lUMaleil to ebuhlate the jircsciii 
low yield of manv tvj)es cotton, particularly in the black snil 
areas. No ie.ss ts it nee<hMi to elucidate' tlee causes lor the loss nt cruj) 
causeal by bud ami boll .sliedding. Ih'eliminary woik in Honihiiv 
and Madras has slutwn tiiat the' latter otTe'rs a most fruitful Held nf 
enquiry. 

'in multiply suedi ijistane-es woulel l)e teeliejiis. dhe work of tin' 
Agricultural Departments has already adeh'd enormmisly tn tin' 
jnofits of the cotte>n-grower. and if the' problems whie h await solii- 
tie)n before' a further aeh'ance(*an be made' di'inauil time* and patiemr, 
we* e-an go forwaid with the kneewle'elge* that the seicntilic ?cmi1i> 
acliie've'd can undoubte'e.lly be given effeed to in the* geneial ml ton 
e-iiltivatieai e)f the courUry through the' eirganizatieni which tlir 
Departments e»f Agriculture have' l)nilt up. 

it was n\y privih'ge last vf'ar te) e-ontribnte a she ad j^aper tn 
this seedion dealing with the ne'ce^ssity fen* techne»le>gical rese'an h e>ii 
raw materials with sjw'cial refere'uce to e-otton. I was able te> dnav 
tlien tlait the task ot the* agricultural inve'stigator cemce'rne'el 'Vitk 
cotton improvement is in some re.s|)eids rendered uime'ce's.-.nib' 
difficult by the lack f)f knowleMlge as to the pivedse ejiialiti'S m 
cottons which are elesireel by the spinner, anel bv lack eh lae iil**''^ 
for testing new cottons. 



FlITfJRK nKVEU)PME>JT OF CO'ETOX-OROWIXf; JY IXOTA :m 

Textilo j)]iy8ie.s is a poniparativply new hrancli ui tlio siibjVct. 
hill lias already M to very vaiual>l(* results in Kurland wliere 
investigations now lieinj? carried out to elnchlate tlie constrtution and 
cliaracter of tlie cotton tibre may eventually lead to marked and 
possibly ivvolutionary (‘han^res in sjiinninf/ metluKls, TIkup is a 
wide bold for such work in India. esjM'cinilv if directed to the 
ini])rovement of tlie raw material. 1 sliall refer at/ain to this suljject 
Inter. 

No h\ss imjKirtant than a^riciiltmal lesearch and improvement 
is the improvement of c(jtt4)n marketing, the object to oluain 
lor the thrower the hdlest |X)ssible ])rice for tlie (ottiui lie pnxliKcs. 
Tlie jxissibility of intrulucin^ certain inipnwements into ^^eiieral 
M^^ricultund practice will de|Mm(l !arj;ely on such market orrranixa- 
ritui. It is not sulhcient that the major maikets are willing to pav 
cnhaneeil prices for .siiprior staple or for clean cotton. Tliis 
premium must reach tlie thrower. For tliis tfi bo tlie caM' two 
conditions must 1 m‘ fulhlliHl. Fiistly. manv of tlie jiresent ^ross 
tonus of adulteratifui. resulting as tliev do in small jirolits to the 
middleman, out of all ])r(j]X)rti(Ui to the loss caused to the prcKliuer 
mid to the ^mneral economic hhss to the coimtrv. must ]>e stopped. 
Certain Indian (‘ottons for many yeais have possessixi an unenviable 
mputalion on account of the mixing <>[ different varieties mud i of 
wliid) is deliberat^^ and fraudulent mix^n^^ SH-ondlv. tlu* orijaniza- 
lion of primary markets re([U!ivs im])rovement to briiicr tliem into 
better toucli witli major markets and to ^ive tlie ^nower a scjiiare 
deal. Xor can tlie major markets for Indian cotton b^^ hekl to ho 
entirely satisfactory. Ihe dassiiication adopted, lia.sixl as it is 
'm oeo^rapliical distlnetituis and statitm names rather than on 
intrinsic (|iiality. dixxs not tnid to the grower getting tlie full value 
of his eottmi. Again, siiu'e th<‘ whoh' ijuestion of agih-ultiiral 
finance is involvixl. the pos'^ibility of developing co-ojxu’ative 
nietluHls of marketing may w<*li be a critieal factor. It will I seen, 
therefore, that the question of (‘otton improvement envois an 
extremely wide range botli scientifically and commercially. Until 
f'oi paratively nx'cntly the Agricultural Departments were left to 
il^;d witli these various pliases almost unaided. 
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As one of the results of the touring Cotton Committo- of 
1917-18, the Indian Central Cotton Committee Wiis cremated in 1921 ml 
permanently incorporated with funds of its own in 1923. Tlii,s 
Committee consists of representatives of cotton growers, 
traders, cotton spinners, cotton giimei*s, of tlie Agricultural Depint. 
ments of the cotton-growing provinces, and representatives of tlie 
larger cotton-growing Indian States. The cotton cess, on wliidi 
the Committee depends for its funds, at present produces some 
Rs. 9.00,000 per annmn, the great portion of which is devoted to 
the furthering of research. 

By means of rosearcli grants to Pro\'incial Departments of 
Agriculture the Committee has been able to make provision fur 
additional researcli on problems of general applicability. In tlie 
Bombay Presidency grants liave Ix^en given for physinlogieal 
research in conuectioii with boll and bud shedding, researcli on 
cotton wilt, inve.sti gat ions in tlie metluKls of dealing with s|X)tted 
cotton bollworm and for plant-breeding work on Upland cotton. 
In Madras, a grant has been given for spcial investigations on the 
herbaccum cottons of the Nortlierns tract and a furthei* gran! 
sanctioned for biu-cliemical research on tli<^ causes of resistaiur 
and susceptibility to diseavSe and the efleid of environment on the 
staple. 

In the Central Provinces, grants have I.mxui given to enal)h‘ a 
more thorough study of tlie cottons of the province and for work 
on cotton wilt. In the UnitcMl Provinces, a grant has btvn given 
for special investigations on the pink bollworm, In tlie Ihnijah. 
provision has been made fur a s[x*cial studv of Ujdand Anniiran 
cottons under canal I'olonv conditions. Other res<‘ar(‘h s( Ikmik’s 
are under consideration. In addition, tli<‘ Committee propoMS to 
provide for a Cential Agrh-ullural Resi^arch Institute for naioii, 
to be situated in (.Vntral India, for both plant- 1 ireeiling and phesio' 
logical investigations. 

I have alreatly referred to tlie importance of teclmoI‘'Ui‘<>l 
research, and provision for this has been made in the (Vniral 
Technological Laboratory, Bombay, which will shortly be - “I'e 
pleted. It is a matter for regret that Professor Turner, of tla‘ 
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Mandiester College of Technology, who has recently been appointed 
Pircitor of this research Laboratory, arrives in India just too 
late to be with ns to-day. In the course of a few months we shall 
be able to offer agricultural investigators the fullest facilities for 
the testing of new cottoiLs, and a start will be made on a general 
technological study of Indian cottons. 

On the economic side, and in its capacity as an advisory 
Committee, the Central CVdton C^onmiittee has taken up actively 
the question of clu^cking mlulteration and the iuiprovenient of 
marketing at all stages. Certain of its reconunendations for 
legislation Jmve already been given effect to by (Government and 
others are still under consideration. In particular tlie Cotton 
IVaiisport Act pissed a year ago enables any Local Co\’ernment 
to prevent the importation into tracds growing sa]>erior cotfons of 
inferior cottoas for purposes of mixing. This Act is already in 
f(nce in the Bombay PresideiKA’, 

Line does not ])ermit of even a casual review of the Committee’s 
vanbus operations. But, apart from its more formal activities, 
its \'a]ue as a common meeting ground for all seedions of the cotton 
industry has alreaily proved to be of the greatest value. 

It will be s(*en that the Central Cotton Committee is trying 
to do for India the work which tlie Enqure Cotton (Growing Ci»rpora- 
tnni is attempting for tlie British Empire as a whole, but witli 
q)e<‘ia! reference to the newer cotton-gnoving countries. It marks 
a new departure in the devehqunent of Indian indiistiies. for it 
a boily c()m|>os('d mainly of unoffii'ials administering fimds contri- 
huted by the cotton trade and industry for tlie im]>rovement of that 
industry. It has initfate^l a weil-lialancetl and adeipiatelv tinaiu^ed 
programme of research work and, during tlie two years of its 
1‘xistnnce, lias made very important progress towards tlie solution of 
^he niaiiy problems wliicli the improvement (d cotton-growing in 
India involves. Not only has tlie industry itself pondded funds for 
ds own improvement, but individual representatives of its various 
hra lit lies, gentlemen ocmipying impirtant positions in tlie conimer- 
world, have given unstintedly of their time and thought. Team 
''ork of tills nature, where all interesUxI in the iniproveinent of 
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cotton pull together, cannot fail to be of the gre^itest valine 
Committee has fully justified the confidence wlutdi the (jo\'enmi(Mit 
of India and the Indian Legislature reposed in it when in Jainhuy 
last the Committee was given a definite constitution and pennannitlv 
incorporated by a special Act. 

In conclusion, [ would venture to remind you of the stress 
laid bv two past Presidents of this Section on two important ;is{mt|s 
of agricultural work. In 1918, Dr, (Wemau urged tlie uen-ssiiv 
for accuracy in agri(‘ultural investigati{)ns and for acetiriin^ field 
experiments. In 1921, Mr. Milligan drew artention to tlie luanv- 
sided nature of the jiroblotns with which the agihuiltural inve>ri^Mtnr 
is confronted and urged the desirability of mf)re team work hnvnrd 
to the solution of a particular problem or group of problems. NXt 
only in respect of the (Top wliich we have l>oen discussing hm m 
regard to all agricultural iuv(viigations in India, there was perliaps 
never a time wIioti these two maxims stood so much in need n! 
emphasis. Now that evor\' Agricultural Department is ImimIv 
engaged in developing tlie siKa.-essfiil ivsults of eaili(‘i experi menial 
work, there is no small danger tliat, during a period of (inain-ial 
stringency, the nec'essity of adequate provision for furtlnu- resea rrli 
and experiment may be overlooked or discounted. OiHln* dllirr 
hand, the next advances in agricultural improvement may (nilv 
be achieved after mucli patient ami laborious iuvestigatiou. hirin 
many instances we have only just come to grips witli the css.mnal 
features of out major problems. 

Superficial or inadequately eondinted experiments are ii'> 
more justifialde in applied science tlnin in the pure sciences, (hily 
by patient and co-onliriatwl effort aim lasting results likely to lu' 
achieved. 




PLAj'Eix, 




THIO JAMSIIHDin'R A(’TIVATHi) SLUDGE 
SEWAGE DISin^SAL W(iWKS. 


F. C. TEMPLE. MJ.C.E.. M.I.M.E.. M.l.E. (Iiul.). F.ILS.L. M.TJM. ; 

AND 

V. X. SAHAX(Jnir\IL M.A., JLSc.. A.I.C.. A.l.lJv 

WirEX tlio town of .LHiis]iO(l])ur or Sakolii. ns it was tlioii r-alled, 
was first Lnilt. it was laid out to afcoiiinuKlato about 8,000 to 10.000 
worknion, whi(U woiv si i flic ion t to supply the iioeOs of the Tata 
Iron a ml Steel Woi-ks. as thev were ori"inally planned, Witli tlie 
extension of tlu‘ WLrks t lie town lias ^rown until there is a popula- 
tion of more than aO.OOii situated near tlie Stec'l Works, 

The sewaife of the nri^inal town was dispost^l of in two sejitie 
t:iiik installations which were (juite adequate and entirely .satisfac- 
torv. The eflluent from these septi(‘ tanks ran down nrtJfts and 
ultimately fouml its way into the I'lvers whicli ombraee the town 
on two sides, ’Fhe purification was so far (‘omplete tliat sewage 
rontani illation con hi oulv lie traced a very short distance down 
tlie points at whidi tlie elHnents entere<l the rivers. 

In the latter lialf of 101 (>, the Uompany realized that, in view 
the expected extensions of the town and works. (a^m]>etent 
-'^Wce should be taken t(^ ensure s;lti.^ factory drainaite and .sanita- 
hon nf the town. For this ]>urpose Lt.-Uol. I’lemeslia, M.D.. 
URU.8., D.P.H.. I.M.S.. Sanitarv U unmissioner to the Government 
India, was eonsnlted and he made a report, in the course of whicli 
advise<l that a new metliod of treatinsf sewage, namely, the 
‘titivated sludge process, had been discovered, and that it was more 
satisfactory than septic tanks for many reasons. In 1918, 
Gilbert J. Fowler, D.Sc.. F.I.C., of tlie Indian Institute of Scuence, 
( 309 ) 
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Bangalore, was consulted, and he eyp&ined the advantages offered 
by the activated sludge system disposal inasmuch as it claimed 
to produce a clear non-put?^ f active effluent and a sludge ricli in 
nitrogen and free from any offensive odour and thus valualdc as a 
fertilizer. At that time there was no activated sludge plant working 
in India and doubts were raised regarding the suitability of the 
process for this country. A series of laboratory experiiueiifs were 
inaugurated at Bangalore under the supervision of Dr. Fowler, 
whu took an active part in the original experiments and in the 
Cxiginal design of the activated sludge plant. These experiments 
clearly demonstrated the feasibility of working the process on a 
small scale, and it was decided to deal with the sewage of m nddi- 
tional part of the town, which liad to be cared for iinmodiutely. 
in an activated sludge plant, wliich would form a practi(‘al disposal 
works for that part of the town, provided the process was a success, 
ana an experimental station for determining the design of the 
enlarged plant necessary to take care of the whole towun 

Conditions wxre such that it Avas necessary to pump tlic sewage 
either before or after it passed through the disposal works. A 
pumping station w^as, therefore, erected consisting of a well cal- 
culrted to contain about 12 liours’ flow of sewage, whicli would h 
a safeguard if there should he a temporary stoppage of tl^e ])un]ps. 
and designed to act as a grit catcher, and a pump chamber con- 
taining two stereopliagus pumps delivering into a 7-in. (mst iron 
rising main 6,214 feet long leading to the site selected for the disposal 
works. This site, which is on the summit of a ridge, was ( lio.sen 
because it commands for gravity irrigation an area of obont 
1,000 acres of arable land. 

From the gaugings made in existing sewers and surface lira in? 
it was estimated that the quantity of sewage to be dealt with 
daily would be 120,000 gallons from some 3,000 pers{)iis. Tlif 
activated sludge plant w^as constructed to designs prepared by 
Activated Sludge, Ltd., nominally capable of handling up to I ”>0,000 
galloiis per day, for 3,000 persons at 50 gallons per liead. It consists 
of three aeration tanks, all leading out of and back into a 
channel, a settling tank, a sludge re-aeration tank and blower bouse 
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.onfeiiiiing two blowers. The total capacity of the tanks is 
150,000 gallons. When serving 3,000 persons, therefore, the tank 
•ap ity is about 2 c.ft. per head. 

The tanks are constructed of nra.sonry work and are built above 
;round-Ievel, as both the effluent and sludge are used for irrigation 
,nd It was desirable to retain as much “ head ” as possible The 
,otto.n of the settling tank is hopper-shaped and below giound- 
iicvel. From the bottom of the hopper an air-iift leads into the 
rc-acration tank. The incoming sewage is admitted at the point 
rtcre the re-aerated sludge falls into the head of the bye-pa.ss 
rhannol. By means of the bye-pass idunnel the aeration tanks 
can lie used all three together, or either one or two can be isolated. 
The tank works only on a continnon.s-flow .system, the amount 
of effluent overflowing at the end depending on the amount of 
fresli sewage puriiped in. 

Wdien working at the rate of 1.50,00:) gallons per day and 
when there i.s appro.vimatcly 20 per cent, of sludge accumulated 
111 the tank the detention period is about 5 hours. 

, The air equipment consists of tivo rotary bloirers which were 
intended to be driven by electric motors, iiut owing to delav in 
ohtaining current, are driven temporarily by an oil engine and a 
portable steam engine. The air is di.stribiited by means of cast 
iron pipes laid on the walls leading to dilfnser.s supplied by the 
Activated .Slmlge Co. The ditfnser.s are laid in shallow troughs 
111 tile liottom of the aeration and re-aeration tanks. 

I’he plant was first put into operation towards the end of 
-Voveinber 1921. 'L'lie characteristic, activated sludge action was 
'isibic in the tank at the end of 24 hours, and after IS hours' aeration 
tlic sludge could be distinctly settled out in a bottle leaving a clear 


effluent 
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Various difficulties and defects, which were only to be 
iu the first plant of the kind to be set to work in India, apj)ear(>,l 
from time to time. Tliese were dealt witli as they appeared aiid tj„, 
plant settled down to a satisfactory running after 2 or 3 
In October 1922, tlic plant was uua\ oidably shut down over a niomli 
OAHiig to outside causes. Before starting it up again the opportimitv 
was taken to remodel certain parts with the result that tJie cajnu n\ 
of the plant has been increasecl to over 200,000 gallons per (la\-. 

As a method of purifying sewage the plant lias be-en exliviiujh 
successful. It has not given rise to any nuisance and ha 
consistently turned out a iion-putivfactive diluent. Tvjnu 
analyses are as follows 
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poisons sc*rv«‘(i was Tin* How <d sowaLa^ was 1 of LOGO gallons 

porday. TIr* dilution of tlio spwaffc was. tlierelore. 2’) iialloiisper 
iioad jj(‘r day. arid thp rubio oapaoity of the tank 1*3 o.it. por head. 
With tlu* plant working uiuler these (‘oii<litions, an eiitirelv Siitis- 
fai'tory non-putrefaetive efiluent was obtained, and a sludge whicli 
roiild be liaiidled without diflienlty. At times tlie How o)f sewage 
liiis risen as liigh as :24(l.(MKi gallons \ivv d.vy and tlie population 
s(‘r\ed ina\ lia\'e Ix^oui as Inuh as S.iHio. thounli this is uiieertain. 
Wlien the flow is as great as tins, the settling tank eapaeitv is not 
Millieieiit to bring down all the sludge, and liglit particles are to be 
seen in the elHuent. but no trouble lias yet arisen on this account. 
Kver since the plant was put into operati^m the whole of the elHuent 
;nid sludge pruduce<l by tlie plant has been absorbed in the farm 
lands. 

Some (*\])ermu*Mts were made on drying the sludge in the sun. 
It was lound to drv verv well on turf jnovided the depth of the 
diidge layer did not exceed 3 in. Drying on sand was found iiii- 
^uitaljle because althougli tlie sludge dried more rapidly, it penetra- 
ted ihe iip])er lavers i)f the s.nd wliidi lieeame iiieorp(»rated with it, 
theiebv lowering the ]H*rrentage of nitrogen ])er \’olunie of dry 
^Ifidge. A 3 in. laverof sludg(Mm turf dries to spadable eoiidition 
^Dtliiu () hours, and witlini hours it is ipute dry in Hakes, ^vliicHi 
eiui easily be liandled. In thin lavers it will dry well on a eeiiieut 
floor. The sludge ilrieil in the lalioratory liotli on turf and on the 
•’CtPent surface of a roof, and kept in a stoppered bottle from last 
}car, shows so fur uo sign of deterioratum or of any offensive smell* 
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The sludge that has been used in cultivation and incorpot 
in the soil has not so far created any nuisance in the locality. 

In addition to the success in purifying sewage, the use ol tlie 
effluent and sludge for irrigation and fertilizing land has been v?rv 
successful. Several acres of land which are in the nature of liar.] 
gravel (known as moorum) and which were rejected by all ilie 
indigenous cultivators as totally barren are slowly changing dieii 
texture by constant irrigation with sludge. Organic humus and 
nitrogen are being supplied by the sludge, and in one partis ular 
plot four crops, namely, oats, maize, beans and cabbages, were 
raised within the period of one year. The yield and growth of 
various crops smh as maize, beans, sugarcane, oats, and market 
vegetables, such as cabbages, cauli-fiowers, lu’injals, peas and otlier 
varieties, have been quite satisfactory. Tlie sugarcane was gruwn 
on good paddy land, the yield being as follows : — 


Ctasii of caiifc 

Weight |>cr acre 

No. of canca [xt ru n* 


i 

1 


J 247 (thin) . . 

I2n.0<w 

.ol.lkHi 

New Guinea 22 (thick) 

i IUS,t>U(4 


New Guinea lu (thick) 

i 7S,ni0 

i 


These results were obtained over an areii of a little over tiiree 
acres and may therefore be accepted as practical. 

A series of experiments was lumle to ('omparc tlie efflcicnt y n[ 
sludge as a fertilizer with other natural and artificial fertilizers. A 
piece of the barren land referred to above was selected ami w;b 
divided into 10 plots, each of acre. 

Five of these plots were irrigated with water .supplied from lli*' 
town mains; the other five with activated sludge efiluent. The 
plots were manured as shown l^elow. TIic activated sludge hemg 
liquid was distributed by making small channels in the plots. 
Ihe sludge was dry in a little over 24 hours and when (|uite dry 
was mixed with the soil by ploughing. During these operations 
there was no nuisance of any kind. In plot 8 the sludge 
applied on 7th December, 1922, and in plot 7 oii 9th December. 
1922. Cowdung and ammonium sulphate used in other plots 
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applied on 9th December, 1922. As it was late in the season, it 
was decided not to attempt to grow any (;rop to its full yield of grain 
anil straw but to be content with green fodder crop. On IGth 
|)e( ember, 2|- lb. of oats were sown in each plot. 

Within a week the seeds germinated, approxinnitely equally in 
all fhe plots. In the third week of January, plots 7 and 8 were 
looking best of all. No, 1 by this time was ^'e^y poor. In tlie 
second week of February, No. 7 Ijad such a lioavv growtfi that it 
was tliouglit advisalile to cut the plots and coiu'lude tlie experiments, 
but before a decision was reached a hailstorm ori imji Febinary, 
1923. made it necessary to cut immediately. Hesults are indicated 
in the tabular statement given l^elow. 

It is worth notiiig tliat the mere athlitinn of inorganic nitrogen 
111 pl(jts 2 and 9 did not jielp tiie plants as uuicli as tlie inorganic 
iiitrogen combined with organic* manure did in plot 3. Tins is in 
agreemcMit with the experiments at Ibjtliainsted farm. Plot 6 
is very interesting. It was not manured deliberately in anv wav, 
but only irrigated with activated sludge elHuent. Tlie most proliable 
ex [)la nit ion is tiiat some sludge, wliicli may iiave been sticking to 
the sides of tiie main irrigation cliamiel. w<is picked up and carried 
to the plot by the elilucmt. (Vunjiaring plots 7, 8 and also 
t) if the assumption is true, it apjtears that tiie activated sludge is 
easily available to the plants and the more it is added (provided 
the toxic point is not reached) the better the result. Tills should be 
Ijonie in mind wiien the correct piojiortiou of s.‘el fcir growing 
green fixlder is being eon side' red. it appears probalile tliac if 
die cpiautity of seed in [dots 7 and 8 were reduced to iiall, tiie 
individual plants would have tliriveu better and the ultimate yield 
^\’oul(l have been jis good. 

A comparison of the amount of *' di v matter added to 
plots 7, 8 and lO is interesting. In plot 7 it is oO lb. given 
in 1,(K>0 gallons of sludge. In fJot 8 it is only 10 lb. given in 

gallons of sludge. (Tlie sludge on the latter day iiappeiiocl 
to Contain more nioiature and tlicrcfore less “ dry matter per unit 
volume.) In plot 10 it is oOD lb. The farmyard manure in 
plot 10 has given a tine yield, but it is less than that of plot 8, 
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where there was only one-fourth of the nitrogen and one-tifty-sixtli 
of the weight of dry matter. This fact would become of great 
importance if the sludge is ever dried and sold as manure, foi* tlie 
cost of bringing it to the site would be comparatively small. 

Tlie experiments are only tliose of one season, and the figures 
are thoa^ for small plots, of an acre ; but combined with tlir 
visible results on the cultivation of some thirty acres, and the 
satisfactorv character and analyses of tlie effluent from tlie saiiitarv 
})oiiit of view, they clearly indicate tliat the activated sludge systriu 
is remarkably well suited to Jiidian conditions both as a mctluMl of 
sewage purification and as a means of producing a valuable fertilizer. 

In order to arrive at some comparison between the cost u\ 
sewage disposal by this method and by tlie metlmil of s<‘pti(‘ taiik> 
and filters comparative estimates liave been made. The ai tivatni 
sludge plant without the prime m(»vers for the blowers cost. 
Ks. 22,100. Such macliinery as was available has been adopted hu 
the service, and not being pro|KM*ly proportionate to this work 
cannot run as economically as the ])lant sliotild be rumiing. 
Supposing power was available at a distance 2.000 It., tla‘ elect m 
wiring and macliinery would cost about Rs. 12.o(M), making a total of 
Rs, 34,000. The cost of nirmiiig charges for motors, blowers an*) 
all necessary attention to the activated sludge tank would come to 
about Us. 2,200 per annum, witli power at 2 annas per unit. .\ii 
alternative method would be to use small oil engines to dri\'c tii'“ 
lilowers, the capita! cost of which would be about 11s. ti.tMHi. 
making a total capital cost of Jls. 2H.I00. The run id in; 
would then be about Ils. 7,(K)U ]x.t annum. 

The capital cost of a septic tank and filter inslallatioii tii I urn 
out an effluent uf approximately the same quality wcudd Im‘ ah'Uit 
Ils. 37,000 and the imt of annual mainteiiame would lie ahtm* 
Ils. 3,2(X). Tlic annual cost of running the ai/tivated sludge pluni- 
if cheap electric current is not available, therefore, is rather iiicit 
than double the cost of the septic tank and filter plant, bin tlu’ 
crops produced by the effluent and sludge uf tJie activated shul^r* 
plant will be at least Ils. 4,000 more valuable than the < lep" 
produced by tJie effluent of the septic tank and filters. 
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For a plant of this size, therefore, it Appears that the capital 
cost and net cost of inaintenance are approxiiiiatelv ecpial This 
does not consider any cost of land. The septic tank and filter 
installation will require an area five times as larL'e a.s the activated 
sludge plant. 
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NOTH ON DI8KASES OF SHEEP.’ 


BY 

R. BRANFORD, M.R.C.V.S., 

SnperiHtf’ttdenf, Government Cattle Farm, Hisnar. 

This subject has been suggestwJ for tliscussioti at the ConfeivfK o. 
not because tlie writer lias liad niucli ext^erieuce of sheep dise:is{‘s. 
but because he believes that tliere is a large annual loss of sheep and 
wool, at any rate in parts of India, mucli of which could be preventol 
if (1) more veterinar\^ medical aid were available, (2) the slnn^p 
owners would avail themselves of it, and (3) the usual inetlmds of 
disease control adopted in more advanced countries ('ould he 
applied. 

According to the census of 1914, the number of sheep in the 
Punjab was 4i millions ; this number had decrease<l to 4 milliojis 
according to the 1919 census. In spite of the very poor grazing 
usually available in tlie plains of the Punjab, the number seems 
extraordinarily small. In tlie (’ape Colony, not much larger than 
the Punjab, for example, there were over 16 million sheep in 1921. 

The small number and decrease may Ije partlv accounted !or 
by extension of canals and consecpient decTOuse in grazing areas, 
but it seeiiiS reasonable to assume that heavy casualties are at lea.^t 
partly responsible. 1 think our discussion on dise^ises will support 
this view. 

In passing, with a view to empliasizing the case for imue 
attention for sheep diseases, 1 would like to point out that slice [» i» 
many parts of India, certainly in the Punjab, are valuable animals. 
They carry wool which has oscillated in value during tlie pt^t 
few years between 4 annas and 12 annas per Ib. If pro|)erly loolod 
after they yield about 4 lb. of wool per year. Assuming 4 mill »» 
sheep yield only 2 lb. per head at 6 annas per Ib., the value 


* Submitted to the Seennd Meeting of Veterinary Officers in Indi>i, C«IcuttA, 
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lakhs of rupees per year. The amount could be doubled if we 
could control skin diseases. 

Mutton in most Punjab cities is now about 6 annas per lb. 
Punjab sheep in decent condition average about 40 lb, of mutton, 
so that even at 4 annas per lb. a sheep is worth fis. 10 to the butcher. 
If the sheep are well looked after and fed, the mutton is of good 
quality. 

The sheep could easily be graded u|) to yield murli more than 
40 lb., but even at Rs. 10 each loss frmn disease soon nuis into 
lar£:e sums of money. The writer has not ))epn able to discover 
any statistics from wliicli he can give any estiiCiate of the loss by 
disease. Putting it at tlie very low estimate of 5 ])er cent, (it is 
pntbably nearer oO), deatlns from disease in the Punjab would be 
‘200,000. If half could be prevented, a saving to the province of 
10 iaklis of i'Uj)ee8 would result, 

Inlermil jxirasites. So far as the writer's experience the 
most important diseajw,% or rather parasitic infection of sheej) in the 
Punjab, is iMfe('tion 1)y Ihrmfwclfm (ommoiily known 

as the stomach wire wonn. CeTlainly tlje fiiK^k on the Hissar 
farm has. suflerod more from this ]>arasite tlian from any ot])er ; 
this has happened in spite of tlie fact tiiat Hissir is one of the driest 
districts in India, flie average annual rainfall being under 14 inches, 
liong pericxls of drought are comnion : for example, from nth .\ug(ist. 
1920, till 10th June, 1921, tlie rainfall amountotl to less than one- 
tenth of an inch. Such conditions must be verv uju'ongenial to the 
parasite, yet it was found in tlie stomachs of sheep, the deaths of 
which were attributed ti> pnemnonia in May and Time 1921. 

No doubt the presence of canals atvonnts for its surviving in 
Hissar. But it it can flourish in ]fiss;ir under smh adverse condi- 
tions, how much more common must it ]>e in otlier parts of the 
province and of India wliere eondil ions are favourable ? Statistics 
casualties on the lliasar farm, attributed to tite i>arasite, have 
Jiot been given, as we invari.ablv treat the fl<^(‘ks as as we 
discover the parasite and they would give no iiidication of mortality 
snider usual conditions in India. The wTiter hopes, so far as this 
lann is concerned, re ventually to get rid of the jiani-site altogether, 
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by treatment on tlie lines recommended by the Union of Soiitli 
Africa Veterinary Department. 

Several drugs ;vnd methofls of administration are recomnKMuloil 
by the South African authorities. Copper sulphate in .solution is 
the drug the writer generally uses. He lias not found it rlilliciiit 
to train men to drench the sheep without untoward re.sults, 

Tn Soutli Africa, Hrnmnchi,^ eontmiuii is said to ('a ase inn re 
losses among sheep and goats than any other iuternal parasite. 
The Veterinary Department tliero has done a great deal of work 
in connection witli it, and lias published many valuable papnis 
on it in the ’'South African Journal of Agricaiiture/’ 

The next most common parasite at Hissar is 
cohfmhKvnfm, the cause of t!ie so-called nodular disease of thr 
intestines of sheep. (Vuisiderabie los-^es are attributed to this 
parasite in South Africa. It is not believed to be the (‘aiise of luin ii 
loss to country-bred sheep in tlie Ihinjal). However, ])ure niniiHK 
imported from Australia to Hiss;ir suffered very severe! v from 
it, and many died from it. The writer often found portions <if ihr 
colon almost completely occluded bv it. However, verv scvrn' 
lesions were also found in sheep which iindoubte<llv dicMl froin 
other causes, 

During the last four years the average niimbcT of sheep on tim 
Hissar farm has been obt) ewes, 15 rams, and about 3b<l wpiinol 
lamb.s. During this time only one or two deaths have bemi 
attributed to this parasite. The worm, however, (‘an generallv hr 
found il searched for at |>ost -mortem examination. 

As regards internal parasites, any bedsides the al>ove tw<t mv 
not of any economic impcu-tance in tlie drv parts of the Punjab. 

The alimentary canals of sheep are, however, fine fields for tiir 
parasitologist in the wet and riverine tracts. Colonels Walkvr 
and Baldrey writing in the now defunct “ Journal of Tropic al \'ctcMi- 
nary Science" both mention scneral parasites found by ilic^ni 
while investigating a di.sea.He locally known as “(bllar.’^. 
disease appears to be a veritable sc'ourge. Ninety per cent, olj shoop 
in affected areas are said to become infected, and 90 per cjVnt.cl 
animals attacked die. Neither of the above investigators / niic 
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a„v definite conclusions as to whi(di parasite was tlie cans-, of the 
.lis'Mse, but both mention the tindinp; of [hnmomh,, co„u,rtl 
wlii. li IS capable of cansins most of the symptoms described. 

Fluke is a source of heavy losses i„ the ffim 
hills. No case has hitherto occurrcl in llissar, Imt'the question 
wiierhcr there is any danger of this di.sease being spre.id bv the 
afTpitcy of canals is worth incjuiriri" into. 

Erterual /wmsfe. The only one that has given much trouble 
;it Ihssar IS the scab parasite. The one or two outlireaks whudi 
occurreil were, however, s|)eedilv .stamped out by the usual dipping 

There .seems to lie some difTerence of opinion as to the preva- 
lence of scab in India. In mhlition to the outbreaks at llissar. 
llie writer has several times seen s-abby sheep m the tieighbourhood. 
Mr, Cattell. when Superintendent. Civil Veterinary Department, 
B;ilucliist:in, ivportcil that it w.is vio'v prevalent thoi'c 

Dr. Mollison. Wvst Iiisp<>,f(n-(h‘ncra] of -V,Lrri(‘iiIt!iiv in India, 
u'hn was imich intcrcstcii in live stock "cncrallv. and wrote a 
volnnic on stock hivciinir |„r Ids 'Pcxt-hofik of Indian .VariculTiiro. 
however, writes as if ]>e thm^ht the disease was non-existent in tlie 
Hninhav Presidency, anil consiflerinn how l;iror,.lv sheep seal) Ioom.s 
in the veterinary and agricultural literatiiiv of most otlier (‘ountrle.s. 

It certainly seems to have receiwd very little attention in tins. 

It IS liopd that discussion in this c-onference may add to our know- 
iedue as regards its prevalence. Possibly tln^ fact that Indian 
dieep are usually shorn twi(nn and sometimes three timo'^. anmiallv 
niiiy pluv some part in ('heckinji the s})read of tlie disease. Any 
,is W(* know that the ili.sease dotvs exist in India and realize 
the los.ses of and preventive measures adopted by otlier countries, 

^t Wduld probably pay India to adopt similar measures. But the 
Veterinary Department and the Police are not in the present .state 
their organization i’apable of supervising and enforcing such 
regulations a? are eufon'eil in otlier countries. 

Uirvm of (Estrm orf.v are common in sheep all over the couiitrv. 
Irritation due to them may cause lo.ss of condition, but tliey are not 
niuch economic importance. 
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Blow fly maggots in wet seasons are a source of very serious 
loss. Even at Hissar, wlien we get any rain in the monsoon period, 
sheep rec^iiii'e a good deal of attention if the^ are to be kept free 
from maggots. 

Microbic diseases. So far as the Hissar farm is concerned, 
pneumonia has caused far more deaths than any other dis.‘nse. 
Pneumonia is a veritable scourge of young lambs in the cidd 
weather, and generallv seems connected in some way witli 
malnutrition. For example, in young lambs, deaths are practirallv 
confined to the months of January and February. In these montb 
grazing is generallv scanty and the time for grazing is short, and 
ewes have verv little milk. The lambs die at about 3 weeks old. 
Deaths cease abruptly in March, wlien tlie days get longei' iuid 
grazing on canal banks, etc., imjiroves. In older animals alw 
outbreaks of pneumonia liave always been seen at times when 
grazing was short, and the sheep in poor condition. Changing to 
better pasture or stall-feedinji have prove<l the l)est method uf 
treatment. T sliould like to note in pa.ssing that diange of gra/.in^^ 
and also changing the folds, if the sheej) are folded or taken in at 
night, is generally w'orth trying if one is called to deal with auv 
obscure outbreak in sheep. 

As regards young lambs dying in Jannary and Februavv, a 
simple way to deal witli the problem is to arrange to have no bntlis 
in the cold weather. Siince. the Indian cnstnin of running noia 
with ewes all the year round was given up, losses in young lambs at 
the nis.sar farm litive been reduced to practically nil. Hoon alin 
the writer joined the farm, out of 90 lambs born in Deteiiib'i- 
January and February, 71 died of pneumonia. 

Anthrax is also the cause of a good deal of mortality in slunp 
The bad reputation of East Indian wool at home tends ti) suppcit 
this theorv. Personally the writer lias not had much cxpcii'H^'^ 
of anthrax in sheep, as the Hissar farm was entirely free from I hi" 
disease from the date the C'ivil Veterinary Department took it 'Wt'r 
in 1899 till 1920, In the cold’Veather 1920-21 an outbro;i!^of 
this disease in cattle was accompanied by a few deaths in sli nf. 
One might suppose that under certain (ircumstances ver)' seIlou^ 
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casualties must sometimes oceur. A full diseussiou on this subject 
has*, however, been provided for under another head in our 

agciida. 

Foot^aiid^moiith disease is ver\' common in sheep in the Punjjib. 
but as a rule seems even milder in indigenous sheep than cattle! 
Jt is. however, a very serious disease in sheep imported from coun- 
tries free from the disease. Pure merinos suffer very severely and 
several have died from this disease at Hie^sar. Mouth lesion.s were 
the most sevei^e, with the tongues often so mucli swollen that thev 
could not be retained in the animals' moutlis. 

Although a ease of sheep pox has not come under the w]-iter’s 
notice, it is a common disease in India. Imported merinos in an 
outbreak at His.siir, Iwfore I joined the farm, suffered severelv. 

Foot rot is another di. sense from which losses are serious in 
.some parts of India. 

Rinderpest, Several outbreaks of rinderpest in slieep have been 
recorded in India, but tlie writer has never seen a case and personally 
believes that Indian sheep are highly irmiiune. While he was at 
Muktesar, Holmes failed to iiifecU two slieep expennientailv. There 
were outbreaks on the Ili.ssar farm in cattle in 1914, 1917. 1918 and 
1920. 1 he 1917 outbreak was particularly severe and the infection 

wa.s present on the farm ior 9 months ; l>y that time nearly all the 
sheep in the farm we]*e lialf or tfiree-quartor bred merinos. One 
Hock was running with and grazing with aifected cattle, but no .sheep 
wa.s ever attacked. Most reported outbreaks in India are probably 
oises of wrong diagnosis I)y the \Ttenharv Assistants and are 
generally pamsitic infectimis in reality. 

Idle writer does not pretend to have mentioned all tlie diseases 
^f shc^'p in India, or even in the Punjab. He claims to liave 
•^^entioned s(UUo of the most im])ortant. and that lo.sses due to them 
auist eo.st this (‘ountrv manv laklis of rupees. He thinks it very 
^Iriking in n' vie wing this list wliicli was made without any view to 
diat end, how pe(‘uliariv suitable the conditions are for vetermary 
^aodical intervention. Wire worm, for example, is one of the fev/ 
••denial pamsites we can reaidi witli drugs. Hvor o million doses 
tlieir wire worm remedy were issued in 1921 by the Umon of 

3 
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South Africa Veterinary Do])artinent. I^jssos from many otlu-r 
parasitic affections could bo diminishod if more advice* from om. 
department were available and we could iind listeners. IdoiK,^ 
claim that Indian owners drive tlieir slieep to ^iijraze in swamps, ju^t 
because tliey like to have them die as some people seem sometime, ^ 
to assume. In fact, the swamp is often tlie only jdace, at least in 
Punjab, where there is anythin^ to ^mze. Propaj^anda W(uk aiid 
advice oji such sid)jects are, liowever. very ur^^mtly necTssarw 
Losses from external ])arasites are likewise aftienablc t,i 
treatment, altliough it is doubtful if muiL (‘an really be duw u 
check scab witlioiit compulsory dipping. 

We are, liowever, discussing legislation in connection witli ilic 
control of disease under a separate head in our agemla, i^‘rsoaallv. 
the writer does not tliink legislation is of mncli use unless it t-.n) 
he given effect to, and doubts if tin* average Wderinary Assistant 
could be trusted to su])ervis(' dipping. He once jiad it sevmviv 
impres.sed on himself tliat a picked \eterinarv Inspectin' iiviin 
another province could not he so entrusted. 

The siiine remarks apply in a lesser degree to otlier (li,seas(‘-, 
Losses from pneumonia in famine times will always In» lieaw ni 
areas subject to f<xlder famine, but it is <*ertaiu (hat a gn‘at saviiii: 
would result, if ewes were not bred to lamb in tlie cold w(Mth*'r. 

There is a crying need for more Wterinary Kdm'atiiiU, IniijiM: 
the general public and tlie Indian graduate, in such e<‘ononiic pm- 
blems. We want men wlio are not only cajiable of dipping ; 
scabby sheep but can also effectively preach the futility of (lip[niu 
one sheep in a flock or one flock in an area. 





C'OIMHATOHI- SUC'.AKCANl-: SI •; l-.l >1 .! N( : 2« A1 lilRoWI 11 


mill TIUALS (>F LOIMLATORL sr()A]{(\\NR 
SLRDLIXLS AND 

BV 

WYNXK SAYKU. IV\.. 

See refit rtf. Stttfttr li/WfOtf. pitsti. 

1\ a provioMs ailido " Mill Tiiils (»f Solociof] Coini- 

Icitorv S(‘o<llitip:s " puhlishcil in this Journal X\'llf. Part III), 
(lie proswuit W’riter lias fully (l(‘s<Tii)<Ml tlu* natiiro of tlio tostin^t \\oiic 
(111 rano hriii" Join" and llio nuMliod of caiia "rowing followoil at 
Pusa and tlio iinportainr of tlio fadoi'v tests which are arranged 
far. with a view to obtain reliable data for tlie guidance both of 
the sugar industry and tlie cane growers. It is. tlierefore. not 
prctposed to repeat tlie details given there. Suffice it to say that l>y 
the nietliod of short planting successfully adopted at Pu.sa. two 
new varieties. Lo and ( o were rapidly nniltiphed. and tliroe 
:ures under the former and one acre under tlie latter were put 
down in Feliruary 1023. Tlie t rop was gi'owu in a rather sandy 
field at Birow lie (IMate X) a limit two tiiiles away from Pusa.- i\liich 
was rented h>r the ]mr|>ose. As usual, the cane was planted in 
Kebniai-y aeeoniing to the Pusa method described in the artii-le 
iilready referred to and was cut on the IStli Ifecemhcr. ffalf a 
toll of castor cake per acre was given at tlie time of planting and a 
dressing of another half ton given at tlie iireak of tlie rains. Die 
eaiies ivere grown without irrigation but they st<HKl the hot weather 
remarkably well. Unfortunately tlie rainfall of 1923 was most 
disappointing in this part of Xorth Biliar. only 2(i inches of rain 
being registered against an average of 45 inches, Kvon tlicn while 
flic local cane suffered badly, thesi" canes gave a fair yield. 
^Uiile these canes grew well, tlie deheioney in rainfall was extreme h 
^^rarked when it came to the actual tonnage weiglit. Ihe canes 
grow to a good height but failed to swell to the normal extent in an 
( 385 ) 
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average year, and it is perfectly evident that, however well ;i 
may withstand drought, actual tonnage is linked to the r.iinfall 
In North Bihar, cane is grown without irrigation and an}' groat 
deficiency in the rainfall, such as occurred this year, is bound to be 
sho^^^l in the yield, liowever strong the cane may be. fliroe 
hundred and sixty maiinds * stripped cane per acre was obtained in 
the case of Co 232, while Co 233 yielded only 220 niaiuids. Tlie 
whole crop was practically free from any insect pest or tungtis 
disease. It was evident that Co 233 is not able to withstand siioli 
conditions, and further tests on this cane will be discontinued. 

Both Co 232 and Co 233 are seedlings of tlie Siinie paonits:-^ 
R 0. J. 213 and Katha (a Punjab cane)— but they vary in a rnuiiber 
of cliaracters. Co 232 is a straight growing and early ri})eiiiiigrano 
with fair vigour and good habit, but it has not been found to tiller 
so well as Co 213 or Co 210. It is too early yet to pronounce defi- 
nitely regarding this cane owing to tlie abnormality of the >eaNjn 
in this part of Bihar. As it is highly important to have an eaiiy 
cane to replace Co 214 if the latter shows signs of deterioratifni ur 
tends to emphasize its present twisted liubit in the cultivators’ 
fields, the writer has again put down three acres of this cane in 19:4 
with a view to find out whether, in |X)int of tonnage, it eonit^s up 
to the standard of Co 214, i.o., to at least 20 tons per aere. i n 
is an eiirly cane of erect growtli and if it proves a good 
cane in a normal season, it can be used to supersede Co 214, luit at 
present no definite decision can 1)0 arrived at on this point. It is 
necessary to emphasize that the great desideratum of the white 
sugar tract in India is an early cane witli a fair tonnage, (bower; 
will not take up a cane, however early, which is much inferior to 
Co 213 or Co 210 in tonnage, and factories do not want a cone the 
juice of which shows low purity. 

To return to the mill trials. As mentioned above, both 
canes are early ripening, and the short rainfall luidoubtedly lio.steiieii 
their maturity. It was, liowever, unfortunately not jxissible to 
arrange for a mill trial till the 19th of December when tln v were 
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put tlirough the Chainparaii Sugar Factory at Barraii— such delay 
militates against a really early ripening cane— and by the 
time they were crushed both canes were over-ripe. The following 
are tlie results of the mill trial 
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It will be seen tliat Co 23l^ is InUter in tl'.o mill tlian Co 2o:b 
even Co 232 does not in t!ies(' re suits show itself to be very 
feirnble from the factorv point of vnov ; wliile tlie Brix of the 
first jiiij^e was 21, the ])uritv w;is only 77, niid tlie percentage of 
fifire. 15'o, is higher than the mills like. 

sum ujL Tlie result of year's experiment lias been to 
prove tliat in Co 232 we have a fairly tall, straiglit growing eane 
'uth tlie character of oarlv ri[)*nuug and a good sucrose content. 
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It now remains to find out whetlier in a normal season it will yielij 
about 600 maunds of stripped cane per acre, and whether liealtliy 
Avell'^rown cane of tliis variety wlieii subjected t() a mill trial wli^n 
fully mature sliows better purity. It lias already been mentioiied 
above tliat much of tlie cane supplied to the factoiy was a\a*M‘ip(,^ 
and hence the analvtical results require further confirmation by 
comparison with tlie results obtained with a crop grown under 
normal conditions of rainfall and crushed at the right time. It 
is proposed to have such a test carried out in November next alunj 
with further tests of other (uines. 

In conclusion, tlie writer wisiies to expn’ss his obligalinns tn 
Messrs. Begg. Sutherland k (’o.. Cawnpdiv, not only for limmi iii;j 
tliis exjxn’iment Imt also for allowing the mill trial to 1>(‘ canm 
out at their factory, and to Mr. Noel Deerr, Sugar Tecliiinlogistji.] 
valualde assistance rendered in connection with these mill trials, 



NOTES ON MAINTENANCE RATIONS.* 


BY 

0. P. GOFFI, 

Assistant, Imperial Bacterinlopiml Laboratory, Muktesar. 

In 1914, Murray^ published an account of a method by which 
the maintenance rations for oxen of varying weiglits might be 
accurately ascertained. The following notes are to a large extent 
based on liis work. 

A fe(Mling standard is fornuilatcd wlien the amount of food tliat 
an animal of 1,CK)0 lb. bixly weight lequires for speciiic purpose, 
irrespective of its actual size, is reduced to terms of digestible 
nutrients. In tlie same way we can ex])res.s a feeding standard by 
stating tliat an animal of like weiglit an<l for an identical purpose 
requires tliat fpiantity of f«KKl whicli will yield a given amount of 
aVfiilablc energv. Botli arc tiic same feeding standard expres.sed 
iiidihiucnt terms. The common nietlMwl of stating lealing standards 
is ])er l.tWH) lb. IkkIv w(MLdil, and it is likely to be inferred frujn this 
that the r<‘fjuii‘emciils of animals of i]ir[ca>ing and decreasing 
wuiglito be calculatcil by tJic lulc <»! tliicc; tliat siuh is nottlie 
rase will be proved lat(*r. 

Niat tlic food rc(|(iirciih'nt s of .tiiiiiials arc no( [)](i[)or' 
ti»'iia1 to their mass has long been an t>tabbMicd lact, and (lie 
histniiral notes gixam bv Lusk" and olluM-san* not williout interot. 

Sarrus and llanieanx (IS.'tll) sfaftai tlial siiaa' llic loss of licat in 
'Himials must l>e piHu^ortioiiiil to tlieii' siiiTaei' area, llierelorc the 
heat production must be pro]iortioiial to the same unit. 

Lergmann (IS4.‘{) suggested tlia! llie tood rerpiireiucnts of 
iuiinials am not pro|H>rtionaI (o tlieir mass, but lie gave no experi- 
'^^rntal data to support liis stalenumt. 

* ;M l)u>jinjii( nHxainr*'! Ii*' .S,^ t <•( nnl rx-Muy, litai niNioivC 

0iii»« ss, UjuVuow, nev A sniuni.in >1 tlli^ inh i h.t' In's'll iiKlialni in b/'-- 

l.'ia. 

(■ ftf.m, of C*iUlc I'tiilintj fiUti 

* Jour, Um«f. Mtd, Asw^ 77, iv mU 

( m ) 
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Regnault and Reiset (1849) wrote ' The consumption uf 
oxygen absorbed varies greatly in different animals per unit of bojly 
weight. It is ten times greater in sparrows than in chickens. 
Since the different species have the same body temperature -ml 
the smaller ones present a relatively larger area to environmenta! air, 
they experience a substantial cooling effect, and it becomes necessary 
that the sources of heat production operate more energetically and 
that respiration increases.” 

Bidder and Schmidt (1852) made the following statiMUcnt 
which is thoroughly nUHiern in its conception : “ 'riie extent of the 
respiration, like every other component of the inotabolism pisns^ss. 
is to be regarded as a function of one variable, the food taken, and 
one constant, a distinctly typical metabolism (Respirationsgrosse) 
whicli varies with the age and sex of the individual. Tliis tartar 
characterizes every animal of a given race, size, age and sex. It 
is just as constant and characteristic as the aiiatoiuie stnictiav 
and corresponding mechanical arrangements of the bcxly. It is 
in tlie main determined by the heat consnmptioii in the organisni: 
that is to say. the replaceineut (piota for the iieat lost to the ImkIv 
throiigli radiation and conduction to tlie onvironMumb in a giwii 
unit of time. It may, therefore, be iised to deteriuirie this, or in 
case the factor of heat loss is known, one can deduci.' the extent of tin- 

metabolism. This typical metabolism is tiiat of the fastiiii: 

animal. It must be nearly the same in animals liaving tlie sniu* 
body volume, surface and temperature ; tlie larger tlie body surlary. 
the body volume and temperature remain constant, or the higlici 
the body temperature, with surface and volume constant, tb;' 
higher will be the metabolism as determined by the laws i)f static 
heat. Of course a sharp mathematical treatment of the pheiionnnoii 
can be thought of only after very numerous and experimental d<'ter 
niinations on animals of most varied form, size and temperature. 

Bergman n (1853) again suggested that the food requirements 
of animals were not proportional to their mass. 

Miintz (1873) reopened the question, fmt it was not mitil 
six years later that any definite progressive movement 
place. 
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Meeli published in 1879 a formula for caleulatiiig the surface 
rca. This formula assumed tluit the surface was a function of 
i,* |rd power of the volume. Hince auimals contain the same 
laterials, weight may be substituted for v'olume. 'fhe result 
lus obtained was multiplied bv a constant K. which expressed the 
jlationship of weight in kilograms to surface area in square meters 
)Y a given species. 

Riibner was the first inve.stigator to apply exact calculation 
) tliis problem. In 1883. lie gave the rf*su]ts of Ins detailed quanti- 
itive study and announced tliat dogs varying in weight from 3 to 

0 kilograms prodm^ed the same number of calories per square meter 
f b(xly surface, though per kilogram of ])odv substance the 
eat production was 88 calories in the smallest dog and only 
() calories in the largest one. He remark.s Large and 
mall dogs do not metabolise different ([uantities of food because 
lieir cells are differently orgaiiixod. but because tlie cooling iniinences 
n the skin excite the. cells t(» activity.** ILibner at a later date 
[•aiized that tbe level of basal metabnlism could not be caused by 
he influence of cooling on the body. As tlie result of his experi- 
lental work Riibner bnunulated a law governing the relationslup 
etweeii mass and surfat'e area: he (‘stablished definitely that when 
he mass is increased 0'7o time'', tlie .surface area of tlie body is 
nly increased 4*43 times ; therefore, we find that animals of tenfold 
mss liave only about 4*7 times tbe body surface. 

Richet (1885) almost simultam'onslv made a like discovery, 

■ hicli fully confirmed Riil.>ners work. He showed that a cat. a 
iil)bit and a goose, all of similar weiglits. produced approximately 
he same amount of heat. He stated tliat in future one should 
X press nil calorimeti’ic observations in leu ns of surface area and not 

1 weight. 

Sonden and Tigerstedt (LS95) j)ointed out that the heat produc- 
in children during the period of adolesceiice was relatively 
igher per square meter of surfium area than in the adult. 

R. Voit (1901) published tlie results of liis studies on the applica- 

of Riibner's law to otlier spe^’ies than dogs. His experiments 
■ore carried out on man, rabbits, swine, geese and hens, and he 
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found that the law was approximately true for all these species. 
About the same time Oppenheimer showed that the law also Lolds 
good for infants. 

Dreyer, Ray and Walker (1912-13) found that the surface area, 
blood volume and cross sections of the aorta and trachea an^ all 
proportional to the § power of the weiglit. 

Carl Voit’s conclusion that the mass of the cells and their 
power to oxidize materials determine^, the lieight of the metabolism 
was confirmed by Moulton^ (1916). This worker found that the 
surface area was a two-third power function of the toUl body 
nitrogen of beef cattle and therefore of the protoplasmic mass. 

The principle embodied in Hubner\s law, whicli is tliat tlic basal 
metabolism is a simple function of the luxly surface, has 
disputed by Benedict^ and Drever^, and, as Bwtliby ami Saudi- 
ford* liave recently pointed out. such objections in a strict sense arc 
quite valid. Nevertheless, as Means aiul Woodwell^ state, in n 
broader sense Riibnor’s law lias never been disproved, ami while 
it may be true that tlie basal metal)olism is not strictly proport irmal 
to nor perhaps detcrmiiKMl l>y the surface area, the fact reniaiiis 
tliat it is more nearly [U'oportioiial tothisarea than to any one lactor 
so far discovered. 

A large animal, for example, om; of 1,000 II). body weight, hii> 
relatively a smaller extent of laxly surface exposed ilian an aniiiml 
rd loo Ib.. and ronse(|neiitlv the loss of la’at p(‘r unit ol mas^ i.'i 
greater in tlie smaller animal. Tin* following illustration may In'lp 
to maki' tliis j)()int chsir : a fiibic fool of wat(*r weiglis lb. 
and 1ms a siirfa(’e area <d 6 square had : while a cube ol water 
2 feet on tlie side would weigh oDO ll>. and has a surface area 21 
s(piare feet only. i.e.. while the area has increased only 4 tiini’>, 
tlie mass lias increased slightly r»ver eiglil limes. 

Tlie amount of heat actually radiated from the skin is consider' 
able but at the same time variable. In warm weatlier an animiiS 

'Jt/rn. Jllo, Chilli., 24, )). lOni. 

^ Mtrf, nud tStirrf, Juar., 182t 2t’{, Ufl-'i. 

!> {.tnmi, nuai. p, 

* Jhk JMcruu/mitoii^ 

Arch, Jnl. Med., 27| p. WtS, IWl, 
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lo^es less heat than in cold weather. Among the factors causing 
lo;'S of heat other than variations in the atmospheric temperature 
aic exposure to cold winds, rain and snow and the effects from 
clipping the coats of animals, etc. Exposure to any of the condi- 
ti<nis siU'li as are detailed above bring about a loss of heat in the 
attempt to maintain the b(xly temperature, and if this is to be 
satisfactorily a('Coniplished more food will liave to be consumed. 
If the food supplied is inadequate for this purpose then the body 
tissues are oxidized to make good the insufficiency of the food, the 
result being made manifest by loss (^f weight and condition. At 
the same time it must be remembered that while warmth and 
shelter lead to a sa\'ing of food, too high a temperature wliicli may 
ev(Mituall\' lead to a loss of ji[}petite is not advisable. 

By tlie term niaintenaiu'e ration one implies tlie food require- 
ments of an animal si^fficaent ha its maiutenaiice in a state of so 
called rest. i.e.. in a state of tisaie ecjuilibriuin. where it achieves no 
i^ain in bodv mass, nor performs work r>u its envii'ounient. It is 
(ihvious that this state is merely <me of a])parent rest for certain 
systems of tissues j for example, the heart must perform actual 
work unremitt ingh’ whih‘ tIk' animal oigaaii^ni survives. It is mo.st 
iitij)ortant to keep tliis (M)iiception in iniml. h>r the requirements 
of the animal In a state of maiiiteiiam-e are wliolly dillerent. both 
ill quant it \' and charai-ter. fniin th«>si- necess;ny for various 
classes (d prodm'lion. In a ration supplied solely ior niaiiiteiuiuce 
pui post's, the essential rctpiirements are ‘d the lollowing order : - 

(I) “ Enel ' to maintain ;i constant le\el ot htnly teiupeia- 
turc. and ]H'o\ ide the energy laMpiired by tlie systems 
which I unci ion un remit t ingly hn* t he pei foiniaiiie 
their woik. 

(‘J) “ llepainuaterial “ in the form oi nitrogenous "tnganic " 
material to replace tiie worn tnit tissue substance, 
niid " it-.oiiiiiiiic " snlt.-; to rcpliin' the small but 
continuouslv ('.M'lvtod (|iiaiiliti('s of those uooessuiv 
priKluots in animal metabolism. 

Willi regaid to the seeond o[ these desiderata it luis been 
calculated that tr j lb. of dijtestible protein is a sullieieiit amount 
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of uitro^ciious orgftnio niatoriftl to provide in tl'o maintenaiic^' 
ration of an ox of 1,(X)0 lb. body weight. However, it has been 
pointetl out by niinierous workers that it is not ad^'isable to feed 
protein at the iniaiinuni experimeutally estimated rate. McColluru 
and Simiuondsi state that (‘ertain phenomena observed by them 
in the eoui’se of feeding experiinents, wlicn animals were given 
quantities of food essentials estimated to be adequate but oidy 
slightly above the minimum requirements in protein, could be 
attributed to a co 2 iside ruble lowering of the animal vitality. 
Although the following observations refer to productive ration, it 
may be recalled that Haecker showed that the i-esistance dimiuishos 
if an animal is kept for long periods 0 !i a low protein intake. Heid 
Hunt also showed that restriction of diet played a most important 
part in the variation in resistance offered by animals certain 
toxic substances, Mimk was also of tlie opinion that a restricted 
protein intake definitely diminished the powers of resi.stance uf 
animals. In the coui-se of an interesting paper on the relation cd 
the necessarv intake for growth and maintenance, Aron cites a 
paper of Waters in whicli lie showed that if a restricted diet were 
given to calves altliough limited growtli took place the Hesli remained 
“ veal ’’ whilst that of the control animals of tlie ^ame age hecaino 
“beef/’ Briefly, it can be stated that, while it is possible t'> 
maintain animals in a satisfacdorv state of health for relatively 
short peihxls, it has not yet been satisfactorily proved th,.; 
by these means their condition can be niaintiiincd for extended 
period s- 

The potential energy of a feeding stuff is measured by ihe 
amount of heat developed by oxidix.atioin Tlie usual methods of 
expressing this are as small calories (c), kilo calories (C), or tluMiiis 
(T). In the method described by Murray the kilo-pout id unit is 
used (kt,), and it is that amount of heat which is required to 
the temperature of 1,000 lb. of water one degree centigrade. 

The total fuel value of a foodstuff which is obtained by burning 
the substance in a calorimeter does not indicate the trm^ tiutrifst 


^Jour. Bw. Ckeiit., 82, p. JW7, UU7. 
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value of the material imdor itivestigation. A (.‘(^rtain amount 
of the foodstuff when M to the animals always remains imoxidized, 
^vlitle other portions are only partially oxidized. The unoxidizcd 
and partially oxidized tract ioUvS of a foodstuff which are excreted 
in the faeces and the urine have to be deducted from the total fuel 
value obtained in the calorimeter when estimating ihe available or 
metabolisable energy of a given sample of food. 

Murray gives the following factors for calculatiiiw the available 
or metabolisable energy or static value of the different feeding 
stuffs : - 


i^ure <irp.'> 

II >iti le iit.s 

FaeWr^ 

Priitpin 


4'93 

Knt nf oi!«-akp?< 


h'4o 

Eat (if cereals and pulses 


Icoo 

Fat of hay and stnuv 



Starch and wJIulitsc 


:C7d 


The maintenance ration for an ox weighing 1,000 lb. is based 
bv Murray on Wolff’s standanl which allows 


.. ii T') 

Di^pstihle entUe fat . . c ITj 

Dij^estiblr rxtt'acT aiiU rruiii- fibre . . 

The above reduced to terms of available energy contains 35*04 
kt.; a reduction of 0*01 lb. of the digestible nitrogen-free extract and 
digestible crude fibre gives an energv value of 35*00 kt.; this figure 
will be used for calculating tlie requiremeurs of oxen of varying 
weiglits : — 

Di^wtitrle criiifp prt'tc'iii .. a-7."» ; 4'93= -Vba 

Digest iblp oniiir f;il . . . . . . .. j <8 50— T^j 

Digt'.si i ble frw oxtr.i' t anil liiapfstiblp 

crude tibrc .. T SHI \ a’7<i ^3(104 

35 ■0) kt. 


(The reason for iLsing the factor 8*50 for tlie fat is due to the 
bict that the maintenance portion of most rations is made up 
of roughages.) 

If the food requirements of animals oi varying weights ^^cre in 
strict proportion to their live weight, and it be taken that an aiiimal 
of 1,000 lb. live weight require^ 35*00 kt. for maintonance purposes 
only, then an animal of 1 lb. would require (35 1,000) and for one 
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of X poiuids the fonnuhl would he (35 -f- 1,000). Wo liave .M^n 
however, from tlie .'Studies of Rii brier uiid K. Volt that the UkkI 
requirements of nuim ils of varvin" wei^j/fits are not proportion >1 to 
their weight; therefore, the simple formula given above rnusi 
discarded. 

It has been proved that animals of tenfold mass have approxh 
mately about five times tlie radiating surface ; this, taken togctlho* 
with other facts of a similar kind, would indi(aite that their food 
requirements will bear a like relationship. The simple hirniiil;i 
given above must tlierefore be ainemled tf); when the bodv weioiit 
X is less than I, ()()() lb. something must be added To the proper* 
tional amount and when greater sometfiing must b(‘ dedurtrtl* 
Another way of expressing the above (amclusion is to state th.it 
when tlie mass is imavased tenfold the food shoidd be increaseil 
only five times and vi(t‘ versa. 

Working with the above data Murray deduced the follnwing 
formula by which it is possible to f-ah ulate the maintenance reqiiiiv- 
ments of oxen of any given weiglit ; * 

l.i^r !■: = n-7 Uj M-O .v’a; 

Vj is the amount of available energv (kt.) of the food reipiind 
and M is the live weight of the animal in p^aiiids. 

The above standard given by Murray has lieen objected to hv 
many authorities on the ground tliat it is higher than is absohitrlv 
necessary. Most of the present-day standards are based on whal i'^ 
known as the “ Modified WoltT-Ijelimann Standard " wlilch giva'^ijir 
requirements of an ox of l,0(M) lb. live weight as : - 


u». 

Tot<il dry matt<*r .. .. 17-() 

Digestible crude lyroteia . , . . . . 0-7 

Digestible crude fut . . , . . . , , H I 

Digestible iiitnigeti free extnn t aud digc«liMe enidc^ 
fibre . . , , , , ^ ^ 7 0 


The available energy value (kt.) of the above ration using 
Murray’s factors being 30*62 kt., the formula for (-alcuiating iHp 
requirements of animals of varying weights is a.s follows : — 

log K s»0'7Jog’^M^-^0’6I30 
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Urson and Putney Rivo a table showing tlie foo l requirements 
of annuals varymg ,u IukI v wuigl.t from 800 tb. to i.ooi) |b a.-wu-dimr 
to llaecker whose standard follows the line of strict proportirm as 
regards the di<;estible crude protein, and the digestil)le nitro<mn- 
free extract and digestible crude fibre. This aecoidiug to either 
of the other standards gives too low a ration for auiLls under 
1,00(1 lb. Ixdy weight and too great an allowance for animal, 
weigliing over 1,000 lb. when compared with the “ .Modified Wolff- 
Muuarin Stuiulard/' 

d able I has been prejrared to show tim available energy require- 
ments of animals of varying weights accoiding to " Miirrav’s 
8tandard.y the - .Modilied WidlMadimanu's s"taudaid- and 
}fii<‘rkor s Staii(lar<i. Tiio foriiiuhe wspil boiiu/ * - 

O ■ 

Wc.irs St.lPlrlohl .. |,,^r K - (I 7 log M -n'.V,-,s 

WoHT U-liiii Miri*- Sl in.i ini M -niirM 


HacckfMs Tilt ions iiavo Iummi 
faptoi*s. 

'Idle following additional formuho have been worked 
wliiidi it i,, possible to calculate the quantitv of total ilry 
and of the differeut digestible nutrients required by 
varioii., weights aceordiug to I'ither .Murr.iv’s 


belimanu’s Standard. 

Tot,!! dry iiPitti r 
higi’stilili* ('null' protA'in 
( ni«lr f:tt 

l>iL:i'Ntililc ni1n>y‘.'n-fn*r rxlnut 
cnidr . . 


ciiiciilatcd l)y the nul o^ Murray’s 

out bv 
nvitter 
aniniiils of 
or the Mo lili-l Wolll- 

Ir.y V ^0'7 liii: a K'ol.) 

. . )<ig li -<i-7 Imo 
. . lug (' 0‘7 Imo M- 

I }(ig 1) ^[ — I'liri 


HequiretnenU. 

Total dry matter 
Bigcstiblo crude pnileiii 
j 0igestibio cnide fftt 
Digestible nitrogen -free extnet 
Digestible crude fibre . . 


Modified Wolff- L€hmj7ini‘:i Sunfdord. 
log A ~0‘7 log M — O'SGDl) 

. . B=0'7 log M — 2‘2.)49 

.. log €=0-7 Jog M -S'llKiO 

j- It.g D=0'7 logM - 1-2140 


I he simple formulae given below are for thode who are not 
f&niiliar with logarithms. They provide a ready means for estima- 
the requirements of animals of varying weights provideci the 
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available energy or kt requirements are known for the weight of tin* 


animals to be fed. 

Reqiiirt>n:nt'i 
ToUl dry matt (M’ 

Digestible crude protein 
Digestible crude fat 
Digest i ble n it n )gen d tee extra :! 
Digestible criule fibre .. 


Woljf's. Modijifd Lehmann'^ 

- K -r 2 R ~ 1 -S 

K V 4 (j -7 K -i- 43 ’T 4 

n 2;i:i‘4 K -f mi -2 

j K r 4-.W) K -f 4*:i74 


Table II shows the requirements of animals for mainteriaiite 
purposes only of total dry matter and the different digestible 
nutrients. The figures given under Murray and Modified W'lJlf. 
Lehmann have been calculated by the logarithm formula} given 
above, those under Haecker are as given by Lai‘son and Piitne}’. 

The formulse given throughout these notes have been based on 
data obtained from experiments carried out on European and 
American cattle. How far the figures so obtained can be siutess- 
fully applied to Indian cat tie -feeding problems can only be satis- 
factorily settled after a considerable number of prolonged feta ling 
experiments have been carried out. 

It may be found that while the Modified Wolff-Leliinanh 
Standard will answer for oxen, Murray’s Standard will have to be 
closely followed for buffaloes. The tables given in this pa|Kn- have 
been compiled with the hope that they may prove of some ser^ ice to 
workers on nutrition problems in India, 

It is necessary to bear in mind that all feeding standards are 
simply averages and approximations. The tables given are foi 
guidance only ; to use them as infallible prescriptions not to be 
varied under any circumstances whatsoever is to invite disaster 
While a ration may be chemically correct, it may be practiially 
wrong. In sucli cases it is necessary to study the idiosym rasy 
of the animal concerned, to endeavour to trace the factor (u factoi> 
that are acting in such a manner that tlie animal in question 
proving an exception to the general rule and nf>t to condenm bhndly 
the chemists’ work. 

According to Murray, the formula given for oxen is ahso c‘>i‘mi 
for horses so that the available energy figures given in Table I 
ean be used for this species also. Linton, however, has objoctec 
to Murray’s maintenance rations for horses on the ground that ( he) 
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am (excessively hi.nrh. Vurthor it should he note:! tloxt the formula 
joe K-^0'1 log M-0-5d0 <]o(*s not apply to slmep, tlio maintenance 
lation formula for this class of animal being log M=9’7 lof/ M— o s 
]f the maintenance rations for sheep were to be calculatcfl by the 
oxcii formula, an animal weighing 100 lb. would require that 
(|uantity of food which would yield (vn kt. of available energy, 
whereas it is known that an animal of this weight requires consider- 
ably less, tin' amount being 4 to 4*5 kt. according to the texture 
of t he wfKil. 

Tarle 1. 


AVaII.\UJ,I; I NKIl'.'Y llKQriliKMCNTS 



n\ 

; W olfT s 

Wul|f-l/,lnii:uiii 

lln-cko 




St.unl <rd 


It. 


kl. 

kt. 

kl. 

jea 


♦i'!)a 



t.iiJ 


!>2J 

s-)n) 


L*«Ml 


; 11 '.O 

002 


±'fi\ 



ll)iO 


aiKi 


l.VDT 

i:ms 




ni-7!) 

1 4 )i 0 


OK) 


IS'4:1 

i hi Ili 


l.'iO 



i 1:11 




2I'.>4 

1 1 S-M) 


.Vi<l 



20-11 




24 

21-42 


I'kVt 


2.'iS!i 

22 <47 




27 27 

2;4-K.i 


7.14 » 


2S)i:{ 

i 21-o;{ 


<S4Kt 


2004 

2);io 

24-4il 

K,Kt 


:u 24 

27 ;n 

21 -OS 



:i2-.i2 

2S-4t 

27-11 

ai4i 


:i:i 77 

2<)1» 

2!)-04 

i.iKIO 


aiiN) 

;40f!2 

, 40-02 

I.4t.l4» 


T)-22 


:42-lo 

l.KlI) 


:?7-42 ; 

:{2 7:4 

:4:i-<is 



:tS'<io i 

:}:i-T7 

:4i-oo 



;K)‘77 ' 

:u-ot 

;!lr7 J 

1 .2)4) 


1 lo-oi 

ai-so 

:4Sl:i 

l.noil 


4:*os 1 

:t)i so 

:4i)So 

I,:t.i4) 


4:110 1 

:{:-70 

41-20 

1,401) 


m:io ■ 

:is 7)1 

42'Sl 

1.4.14) 


4.V40 

:10‘72 

44-4)) 

J..l4)0 


4)1-40 

4))-t>7 

41-0:4 

l,.Vi4) 


, 4 7'. 17 ! 

4|-ii2 

47 42 

l.lUX) 


IS-lU j 

42-11 1 

4S !)0 

1,)».14) 


i 40 71 j 

Ct 4S ^ 


1.700 


.10-71 1 

44:1‘) 


1,7.VI 


11 -.SO 1 

4i-:u 


l.soo 


120:1 ’ 

4)1-22 


I.S-V) 


13- so i 

47-11 


l.!)00 


M-a ! 

47-00 


13.10 


.MSS j 

4S‘7S 1 


2.(»00 


.*»)i‘S7 1 

49-71 j 
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Table II. 


WOLFF'fi 


Body ueiVht 

lb. 

Tcitiil dry matter 

lb. 

Digestible nutrients 


Crude prtdein 

lb. 

Crude fnt 

lb. 

Kitn-gi-ndree 
extract .-sad 
crude fibre 

ib. 

l( 


A 

B 

t: 

100 .. 


3-4 

0148 

0 029 

1 58 

150 


46 

0*197 

0*039 

2] 11 

200 .. 


5'6 

0*243 

0*(M8 

2-59 

2,50 .. 


6-6 

0-284 

0-056 

3-62 

300 .. 


7 '5 

0*322 

0-064 

3-43 

350 .. 


8-3 

0-359 

0*071 

3-83 

400 


9-2 

0-39.5 

0-078 

4-26 

450 .. 


lO-O 

0-428 

0*085 

4 -.5(1 

500 .. 


10-7 

0*461 

0 C«>2 

4-92 

550 .. 


11-5 

0*493 

0-098 

.>2.1 

600 .. 


12-3 

0-524 

0*106 

.>-.>8 

650 


12-9 

0*55.5 

0*110 

591 

700 .. 


13*6 

0-584 

0*116 

6-22 

750 .. 


14-3 

0-616 

0*122 

6-.5:i 

800 .. 


' 14-9 

0*641 

0*128 

6-k3 

850 .. 


! 15’6 

0-669 

0*133 

7-12 

900 .. 


i 162 

0-696 

0*139 

7-42 

950 


I 16-8 

; 0-723 

0*144 

7-76 , 

1,000 .. 


i 17 ■> 

0-7.50 

0*150 

7-99 ' 

1,0.50 . . 


! 181 

0 77(1 

0*1. 5,5 

S-26 

1,100 . , 


! 18-7 

0-SOl 


s:>\ 

1,150 . . 


j 19-3 

0-827 

\ 0*165 

S-8l 

1,200 . . 


! 19-8 

0-8.52 

1 0170 

n-(i8 

1,250 .. 


i 20-4 

0-877 

! 0*175 

9;i4 

1,300 .. 


' 21-0 

1 O-fKU 

1 0*180 

iiiK) 

1,350 . . 


! 21-5 

0-925 

0*1 8.5 

988 

1,400 .. 


i 22*1 

0 949 

0*189 

i 10-11 

1,450 . . 


i 22-7 

((■972 

01 94 

KCiO 

1,500 .. 


■ 23*2 

0 996 

0*199 

10-61 

1,550 


23*7 

0-020 

0*2o3 

Id Sit 

1,600 .. 


24*3 

1 -042 

0-208 

irio 

1,650 


24*8 

1 -06.5 

0-212 

11 -lU 

1,700 . . 


25 3 

1*087 

0*217 

11 .5S 

1,750 . . 


25*8 

lllO 

0*221 

11 s2 

1,800 


26*4 

1*132 

1 0*226 


1,850 , . 


269 

1*154 

! >*230 

12-29 

1,900 .. 


27*4 

1176 

1 0*23.5 

12.52 

1,950 .. 


27*9 

1*198 

0*239 

12-76 

2,000 .. 


28-4 

1*218 

0*243 

12 98 


modified WOLFF-LEHMAyS*S 


100 . 

. , ■ 3*3 

0138 

0*019 

1-38 

150 

.. ' 4*5 

0*184 

0026 

1 .84 

200 .. 

. . i . 5*5 

0*227 

0-032 

‘>•27 

250 .. 

.. i 6'4 

((•26.5 

0*037 

2-6.5 

300 .. 

. 1 7-3 

i o*;kk) 

0*043 

3-!0 

360 . 

. i 8*1 

0*325 

0-047 

z:o 

400 . 

.. 1 8-0 

! 0*308 

0-052 

,3-98 

460 .. 

! 9-7 

1 0-400 i 

(M)57 

470 
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Table ll.—coruM. 

MODIFIED WOLFF-LEIIMA\.rS 


UlCKSTIDLR NUTKIKN'TS 


Body weight 

lb. 

Total dry matter 

!h. 

Ci-ude protein 

lb. 

Crude fat 

Ih. 

Nitrogen-free 
extract and 
! crude fibre 
lb. 




a“ “ 

B 

(’ 

D 




10 4 

' 0-431 

0-061 

4-.31 




IM 

0-460 

0-061 

4-fiO 

6tK) 



118 

0-489 

0-069 

4-89 

m 

‘ • P 

.. 

12'.1 

0-518 

0-074 

.1-18 

7<)() 



13-2 

0-.145 

0-077 

5-4.1 

7r>o 



13 9 

0-rj72 

0-081 

5-72 

800 



U-.1 

0-59.S 

0-081 

.1-98 

m 



ir>'l 

0-H24 

0-089 

6-24 




15'7 

0-6.1) > 

0-092 

6-.10 

m 



10 4 

0-67.1 

0-096 

6-75 

1,000 



170 

0-7t>0 

O-KX) 

7-00 • 

l,o.v> 



17 5 

0-724 

o-lo:i 

7-24 

1,1 <» 



181 1 

0-74S 

; 0-1)16 

7-48 

ia;'>0 



18-7 i 

0-772 

* o-iio 

7-72 

1,2<I0 



19:{ 

0-80.1 

0113 

8-05 




19-8 

O-.slS 

i 0-116 

S-18 

1.100 



20-4 

0-841 

1 0-119 

8-41 

i:m 



20*9 
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TIIK FlJl'IT MOTH HROHLKM IX TIIK XOimiEK‘X 
(’liH'ARS.* 


BY 

V. SUSAlXATirAN, F.K.S., 

A.^sistaHt to (lownihietif Ettfonwhiffisf, ('oimlHiton-. 

For tlic past tlirro yoars tliorr liavo boon ooir^plaints in \h 
Xortborn portion of tb(‘ Minlras Prosidonov from t (»rtnin taluks df 
tlio Kistna Oistriot as to a lioavv fall of fniits in pomo^oaiiairs. 
oningos and swoot liinos dnrin" llio months of July tr> Alienist, 
Invosti^ations (‘arriod out during 192J and tho j)rovious yoars 
show that tho fall is diio mainly to thmo spoios of Xinduid inoths 
(Ophulerrs maferna, Linn. ; Ophidm^s ftdloniea, Linn. ; aiul d/ow 
coromta. Fahr.) wjiiolt visit tho troos at niglit and punotiuo tlio 
ripening fruits with tlieir [)oworful tilo-like proboscides. They 
not only suok the juice ))iit also induce a rotting of the pulp as they 
provide entrance for bacteria which ultimately cause the fruit 
fall. f)n actual exjieriment. it was found that a single moth <ouhl 
drill 15 to 20 holes into a sweet pomegranate in one night. 'Ihe 
number of punctures in oranges and mangoes are far less on ;we<mnt 
of tlie ready availability of the fruit juices. Sour pomegniriatesaml 
sour limes are not affected. Tlie pomelo ha.s too thick a rimi tn bii 
penetrated by tho sucking organs of these inotlis.f 

Visits to the affected area were somewhat too late in 19-1 9’ 
enable one to .study the whole problem thoroughly, but during I9-- 
observations nimle in August shed a eertain amount of light :is ru 
the nocturnal lial)it.-} of the jx^rpetrators of the damage. A 
was made in reference to the possibility of destroying the moths 

♦ I’afier rfcwt IWore tlic ApriculhinU itf tho liulian .Seionoc (’4)niinv'W. H*'' 

1924. 

t IVimoh>8 li.'ivo l)oon ro|M)rtf*ft to bo dain.'v^od .*trvoro!y by tlnw niotln in tbf 
pAwideucy (Prop. T/iiM Enli Mttiing, p. m). B. F,] 

( m ) 
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Ijy ..ttractiiig tlieiu to traps of poisoned niolas,ses, Havomexl with 
fniil essences, such as those of the ..range, lime and pine-apple 
The pine-apple essence was found to he deci.ledly in favour with llie 
„ioths. Several dozens of moths w.ue found f.'cdiug on tlie halt 
and some of tliesc were cauglit and ciigexl an.l fnu.id to succumh 
i„ 24 to 48 liours, thus estahlishing the poasihle .dfi.-a. y of poison- 
biiitifitf. Ihie to the disiippcarance of tlie motiis during the second 
week in August 1922, these very int<;resting s(‘ts <j{ experiments liad 
iicc(>s.sarily to be postponed. 

The question was again taken up in earnest in June-August 
1924. lliere were several point.s to l.e discovered Ijoth in regard to 
the life-cycle of the pe.“ts and their attraction to jioisoiied scented 
inola.sses baits in preference to the fruits on tlie tixs's. luvestiga- 
tiims were started in tlie village of .Mathinmthanairudem Ivim. in a 
subiiiuutaiie tract, H) miles fro!ii Kllorc. Kistna IJistrict. in June- 
Jtily, after cuiisidcrablc effort, tlie Incrding places of many of tlie 
major visitants to fruits were discovered and an early campaign 
was instituterl against «me of tlie larval foiKlpIants, Tiimimt 
(I’ain. Meuispermac<’ie) InIiowh as Tipjia-tiga '' ni 
lelugm whieli I>rtM‘ds tli<» major pest urnkma, lliis 

is a cree|)er wide It grows tm>stly among tliiek ami neglected 
hedgerows and among clumps of vegetation in tlie midst of tlie 
cultivatiMl area, Tlie ereeper dfK.’S not alleet forest areas. Besides 
this, (U)CVMhus (Kam. Menispermaceie) and Vonihniuni 

(Fam. (’oml>reta(‘eie) are two more weeds on wliicli 
^Itftidrrr^s /hIIohivu and Anm C()fonat(t breed res[)e(lively. Tlie 
eiinipaign against tliest' [(kkI plants \^as started on tie- iJItli June, 
iuul by the 9tb July the bnik of the uee<ls referred to had been 
deared from the village precinets. J'our to live Imndreii caterpillars 
d fruit, moths were taken from the cree])ers and most of tlieiu reared 
into mot Im in cages. Since tlie few moths that in nature survive 
born [irobably the j) rev ions stNason's lirood begin to breed towards 
di'' en<l of June, a campaign against tlie larval bK^lpIants at tliis 
time may be calcnlat(‘d to ensure the desiriietion of hundreds of 
^’ibupillaTs wliicln if allown I to turn into moths. w(Uild damage 
fruit in (he orebaid. As a result of eiideavoui-s made to find 
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out the egg-laying capacity of the moths, two females were found 
to lay a total of 302 eggs spread over 13 days in captivity. Neverthe- 
less, when compared with that of other moths of the same group 
this figure does not by any means represent the maximum capacity 
of the moths in nature. 

In 1923, as a result of the campaign, no moths had appeared 
in the orchards till the end of the first week in August, thus tiding 
over the period in whicli a severe loss is sustained year by year. 
But, due to the indifference of the orchardist who did not attend 
to a thorough removal of tlie weeds, a second brood of caterpillars 
would appear to have developed early in August, leading to tlie 
emergence of a large number of moths and consequently to a 
considerable amount of fruit fall later oiu In contrast to this 
gardener, another orchardist, who iiad taken pains to remove the 
fruit-moth-breeding weeds in anotlier oi-chard some 20 miles off, 
wrote on 1 7th >>eptember, 1923 r — 1 liave cleared to some extent 
the Tippa-tiga {Tinospofa cordijolia) and YHlmla-tiga {Combreiuni 
omlijolium) but it was not possible to destroy tliem all at once, as 
they were found to sprout up again, but still in our gardens, we had 

not much loss on account of the iuusects I can now definitely 

say that from the time you came iiere and advised me on the 
clearing of the weeds, there had been no loss in my garden due 
to the ravages of the insects.'’ The foregoing facts show that a 
raiyat who had not cared to understand or to connect the 
existence of particular weeds with tiie periodical appearance 
of fruit moths and tliereby had omitted to eradicate them in 
the vicinity of his orchard suffered a heavy loss, wlicrcas another 
raiyat in a different village, acting under jidvicc, had profited l)v the 
removal of the weeds. 

Apart from the poison baiting of fruit visiting moths which is 
yet in an experimental stage, there is thus a direct method wluueby 
the axe may be laid at the root of the whole trouble, namelv, the 
thorough eradication of the foodplants on which these fruit 
breed, illustrating the old, old adage, ** Prevention is better than 
cure.” 



lirtickfi 


the teaching of agriculture.* 


BY 


SIR A, DANIEL HALL, K.C.B., LL.D., F.R.S, 

Chief Scientific Adviser and Direetor-GeneraJ nf the Intelligence 
Department of the Minislrg of Ayricnlture. 

I CANNOT help feeling thab the object of my remarks is still 
somewhat in a tentative condition, and it may be better if I reserve 
a formal exposition of the subject .so that all I have to say may be 
regarded by way of stimiilu.s and suggestion rather than a direction 
to a particular action that I should like to see taken. This must 
be the case with all good teaching. The teacher ha.s to work out 
a method, that method may not be a gocxl one for universal adoption, 
but if a man ha.s worked it out for himself and is keen, the very fact 
of liis kecnnes-s may make that mcthfxl an extremelv profitable one. 


Closer consideration of the method of teaching. 

\Miat I have to bring before you is this, put broadly, that the 
actual methoil of our teaching, wiiether we teach inside the college 
or the farm iimtitute or whether we teach m the county, requires 
niort* consideration than it oniinarih get>. Wt ^11 o " 

country begin teaching agriculture in a thorougliK rap 
amateurish fashion. We go to college and later on when we leave, 
we find ourselves put in front of a rdass and required to teac r on o 
own account, 1 think most people's experience woirld be snmlar 
to urine; no one gave me a hint or suggestion of what method, 
to follow— I floundered about and tri ed one irretlrod after auo ■ er. ^ 

Reprinted from Jour . Min . Agr *., XXX, No. 0- 
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Mtuiy scientific and teclinical men liave a certain scorn for vliat 
generally may lie called the art of exposition, whether in six^edi 
or writing. In writing I have often occasio!i to deplore the style 
and quality of the written matter that is put out. In teach mg [ 
have from time to time listened to lectures and classroom insliHio 
tion, and I do think the te icliing might he enormously imj)n)vc(l 
if tlie men tliought a little more about this matter of teaching as an 
art in itself, independent of the material tiiat U to be set fortli. an 
art wliich lias a code of rules and laws of its own. I do not want 
to lay down methods at this moment. Kvery man will thick out 
liis own method, hut I do want to plead for a consideration of the 
method itself as something worth thinking about, something by 
which the work -^whether it is in classnxmi or lecture room can 
be made more effective. I want you to take it that teaching is not 
a process into which you drop quite naturally, that it only imolve^ 
the doling out of so mucli information to he got up by tlic class, 
wliercbv ail the teacher can he ex])ected to do will have been act nm- 
plislied, If that were the caw. if there were nothing in the fuiwtimis 
of the teacher hut to hand out a lertain amount of knowledge, 
why Itave any oral teacliing at all ! Why not content ouewlf with 
books, or witli some kind of organization like the correspondence 
college ? Tlio urgaiiiziitioit of a forrespondence college. f<U’ cxani[)h'. 
can sliow the student exactly wliat he ought to read, it ran M’t 
him papers, mark and comment on them. The way these rollegc' 
flourish proves that they eaii l>e effeetive in promoting the acquid* 
tion of knowledge for examination purposes. In fact one imist 
take it tliat the very exLstem c of tliesc corrcspondeticc college^^ on a 
large scale points out that there is a defect in the oixliuary tea* hing 
given in tlie country. If the oral teaching were of the right kind, tli': 
correspondence {adlege, which gets its results and could not live if il 
did not get its results, would go out of existence. 

To give an illustration of what 1 mean ; you arc all lainilijn' 
will! one of the very lommonest hirms of classHHiiu teaehing 
University or University (’ollege the lecturer who pracli' dly 
dictates to his students a certain text which he lias prepared. 1 
lectui’cr prepares very carefully liis l(‘clurc as a resume of a partit uliif 
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of the subject aiul delivers tliis frotu tlie platform so that 
evorv student may take it down vcrbatini and get it accuratelv 
tniuscril^ed into a notcl)(X)k. That form of instruction is very 
jiojuilar, especially amongst students. It supplies them witli a 
sliort cut to knowledge ; it absolves tliem from the neeessitv of 
reading anything other than their notes. They necsi riot buy 
text-books ; still less need tlrey compare the different views of otlier 
people on the subject, ami they regard this as a very profitable 
form of instruction. If they get up the notes wliicii the protessor 
has given them they ex|>ect to be able to j)ass the required examina- 
tion. One knows the type of let'ture m)tebook which is ])rodiued 
in that way, and 1 Irelieve in some of the Universities it has consider- 
able Knancial value. That always reminds me of a story of a 
t'iimbridge undergraduate in tiie time of a very famous coach known 
as Big Smitli. The undergraduate had ju‘-t <‘ome into resideiice 
and was taking counsel witli some >s<.Miior friends as to wliat course 
U\ pursue, should he read hrr Homnirs or a Pass. He asked what 
was the difference l)etween a Tripos and a Poll degree. The old 
lumd replied if vou go for the rri]>os yoti go to Browin of rriiiity. 
and he tells you what he thinks about it ; then you go to Jones, 
of Jesus, ami he tells you what he thinks about it : then you go tn 
Tomkinscjii, of Uaius. ami he tells you what some other Johnny 
tliinks. ]{ yon take a Poll you go to Big Smith and lie tells yon 
wliiit it iff,'" Tliat is tlie attitmle of tlie typical nmhugradiiate ; 
hv wants positive knowh^ige deiiver(.Hl to him in neat little packets 
n'a<lv t<) be handed over the exaiiunation counter. 1 subunit, 
however, that tlie teaching of that kind will eventually be replaced 
hv tlie gramophone. It would he (Jieapev to the Univer.sity to 
I'oplaec such professors by gramopliones. 

Of coui*sc there is the converse of the process, where the lectuiei 
refu.s(*s to allow his stmlents to take a note at all. Hiat wa.s m\ 
own practice in the later da\*s of my actual teacliing career. I '\a.s 
asking my students for their attention; I did imt want them to 
‘livert their attention )>y taking notes. The object of my lectme 
"as U) impart a point of view ami to get my students to apprehend 
the principles of the subjat . «o far as notes went, it was my practice 
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to issue a typescript at the end of the lecture, which contained 
subject headings, tables and diagrams, and references to the text* 
books indicating wliere details of the matters dealt with could be 
found. I do not say mine was the right way but it was an attempt 
to teach, whereas the other way is only an attempt to supply 
information. I throw out that as an illustration ; the point I want 
to make is that the mere process of teaching does require thinking 
about. 

On the other side, let us take the outside lecture, the lecture 
that every college or institute teacher is required to give from time 
to time to audiences in villages and country centres. As a rule 
the preliminaries are organized for him ; he walks into the place 
and is rather apt to suppose that if he deliv'ers the lecture and the 
people do not leave the room in too large quantities during (he 
process, that his method is good. If the audience falls off during the 
lecture course, he blames the organization. 

But we have to ask ourselves whether the lecture methixl is 
suited to the village audiences at all, whether the tvpe of teaching 
we have to do in the counties has not got to start from an entirclv 
diffez'ent point of view. 1 want to .sugge.st that the prime effort 
of the extra-mural teacher must be in some way to drag the members 
of the audience into the fray themselves. They must be led to 
become active participators in the process of education. You have 
not much time in dealing with an audience of that description ; 
j-ou are running over the wliole of agriculture, perhaps in si.x lectures 
and \ ou only liave time for .sLimulus. The technique of the process 
by which you can get your pupils to read and work for themselves 
does require a good deal of consideration. Put yourself the ques- 
tion, How' am 1 to get my audiences to help themselves ■. 1, 

in charge, can only help people, 1 cannot teach them ; 1 can only 
point out the lines upon which they can teach themselves.” 


How WE C’AN IMPROVE OUR METHODS OP TEACHING. 

I take these as illustrations of the kind of subject I should like 
to see discussed, the methods of teaching inside and outside the 
college, how, by thinking for ourselves, we can improve our own 
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nv-thods. I want specifically to suggest the question of how the 
subject of agriculture itself ought to be treated in our colleges and 
farm institutes, etc., because there I can see perhaps the greatest 
opening for better technique and indeed for some considerable 
reconstruction of our aims in teaching agricmlture. 

I think we are inlieritors in this country of rather a mistaken 
tradition. I know quite well 30 yean^ ago when (colleges began to 
start in Great Britain for the teaching of agriculture, the general 
idea of their founders was that agriculture could be regarded as an 
assembly of applied sciences. There was chemistry, botany, 
zoology, geology and so forth, all sciences tlirowiiig light upon the 
growing of crops and the feeding of animals. If we first taught 
these sciences to agricultural students and tlien the application of 
those sciences to agriculture, we wore teaching agriculture. You 
may remember that tlie first Cam)) ridge diploma did not proceed 
furtlier than that. It was content with an examination in applied 
sciences and treated agriculture itself as one of those rather mechani- 
cal extras which are pursued in practical life but which sliould hardly 
concern the university. So I think we were given a set towards 
the treatment of agriculture as just an assembly of applied sciences, 
and it was conceived that we could bring out a farmer by grounding 
the youth tliorougldy in chemistry, botany, zoology and so forth. 

Now agriculture is a subject sni ficnrns, something quite distinct 
from an applied scieiu'c ; it has its own technique and methods and 
its own fundamental scaeiu'O, whicii is neither cliemistry, botany 
nor zoologv, nor anvthing of the kind popularly termed science, 
it is accountaiK^y which lies at tlie basis of the teaching of agricul- 
ture, and as pure chemistry is the grammar of the agricultural 
chemist and botanv of the agricultural botanist so is accountancy 
the grammar fundamental in the instruction of the farmer. 

The object of our teaching. 

If we start off with that somewhat one-sided .st itemeiit we shall 
get a little nearer to what is the right form of teaching. Let us 
begin by asking ourselves what we are after when we are dealing 
with the young men in an agricultural college. \Miat is our object ; 
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wliat are Ave going to try and turn out ? I think it is agreed that \vi> 
iuv. not thinking of turning (»ut teachers, officials or tliat kin<l of 
man ; we are thinking really of turning out a thoroughly equipped 
fanner and we want to ask oui*selves wliat we nuuui by tliat a 
thorougliiy ecjuipped fanner under nuxlern conditions, and 
we can lielp to ensure that tyjx‘ of man by edncatioii. We know 
well the old fanner who has no education behind him ; lie tells- iIk. 
teaclicr that no one can learn farming in a classroom and tliat In- 
lias no opinion whatever of book fanners. The answer is not easv. 
but 1 tliink we can remove that kind of reproach if we bike our 
teaching of agriculture from a somewhat different angle. What 
he means is that sueecss in farming depends upon a number of 
qualities which are personal and many of which are only obtaiunl 
by experience. If a man has no will or determination, if lie lacks a 
ceriain firmness about making a bargain, ot couith* he cannot Ikm onn‘ 
a successful farmer- and none of the (‘fforis of the whicalfU' an- 
directed towards giving these (pialities. 

JStill, putting aside tiiese inborn faculties and the essiMitial 
niatter of experieJice, what does (haractcrize a g(xxl fanner as 
distinct from a bad farmer t We can sum it ii|) in one we»i(l 
managemcjit. The gotKl farmer not only knows wliat W(»rk has In 
be done, wliat gixxl work is, the lechniipuj of growing his cic|)> 
and breeding cattle, etc., but he knows how most effectively In 
dispose of the staff of labour that he lias tm that parlii'ular land. 
His job as farmer is a manager. Tlie agricultural college is < leal in;: 
mainly with men who are going to Ixi managers (if labour, directors 
(A other |x*ople's work. They are Jiot g<»ing to do manual vvcik 
tlieiHselves, except jx^rhaps in their younger day-*, but in the main 
they are going to be heads and not hands. 

])evkloi'in(; the idea of management. 

■\Vhen you turn to (onqiare the succes.dul witli the unsuccisssftil 
fanner you will probably find in a great many castes that the (piesli"n 
of linaiicial succ(‘ss dejiends upon this disposal of lalxair m' o* 
than anything else. We may sum up the object of the ugricultur.d 
college as the training of inajiagcrs. That being the case, wluU 1 
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want to submit to yon is that we must direet onr toacliiiu): to that 
end. 

Suppose we turn to one of the most sueeessful text-hooks 
on airrieulture tliat we Inive in Knjtlaiul. the late Professrn* Freaiii’s - 
ill! wist the only widely distrihuted text -book tliat lias beoji written 
in Knglifih on agriculture -do you hud that point of view, manage- 
ment, .set out from the beginning of tlie bfwik to the end ? There 
mav be an odd (diapter or two about It. but in the main the b<M)k 
is roneerned witli tlie description of the materials of tlie farmer. 
V(fU are t^dd how to discriminate })etween fescues and poas. hop 
trefoil and yellow clover - just tlie kind of tilings tliat are so niucli 
tamdit and leanuMl by the agrhadtiiral student and so lieartily 
(lespi.srtl bv the old type of farmer. 'Die old farmer is wrong ; 
V(ui lanuot ki\ow Um much of anything. None (d thesr* descriptive 
points are without tlieir valinv only they cannot replace the otlier 
the vital stiuly <d the economics of a farm and its manage- 
ment. That is the point that I want t(! Ining forward in these 
remarks. 

The teaching of agricnltiire as I liave seen it. and 1 speak from 
experieiUT, is far too miudi a mere matter of description. It may 
imt even l)e descriptive of tlie kind of farm the teacher knows 
liiinself, it may be a discussion on the old systems of farming. It 
is not unknown that men continue to teach the East of Scotland 
form of agriculture as descriknl in Stephens' “■ Book of tlie Farm 
as the only method of .successful farming. It may have had little 
to do with the farming that was going on round about the college, 
having been workwl out on a different rotation and foi .i ditfereut 
soil and climate. Let us have done with this purely descriptive 
teaching of agriculture. 

'Ihe teaching of agriculture should be to an increasing degree a 
matter of personal exprienco, and it siiould be in o\cn distnit 
largely baaeil upon what is going *)n round about tlm college t 
•should begin as a dostTiption, so far as it is descripti\e, 
fanning practice amongst the people the student cmnes fronr, 
that b the first thing ; let us localise our teaching. In tins way the 
teacher can introduce the element of personal mvost.gation , he 
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begins by finding out what the people round about are doin" tliat 
will lead him to comparisons of their methods with other people’s 
methods. He can fall back on the standard system of his textdiook, 
compare it with the lo('al system. and discuss the difference tluitlic 
finds between the two. The criti(‘al faculty is brought into plav. 

But we must go a step further if we have in view juanagemont. 
so that the student, wlieu he leaves college and begins to woik on 
his own account, sliall be in a position to be critical of the wort 
that he gets done, and not merely in the hands of his foreman or 
bailiff. We must not be content merely with describing. We 
must ask ourseU’es about eacli of tlie ])rcK’esses, liow manv men. 
how many homes, liow mucli time, wliat will it cost step liy step, and 
criticise these costs in tlie liglit of the results. Here the real critical 
process comes into play. Tlie agricultural teacher dealing with, 
say, the potato t*rop, sliould have accpiired for himself, by direct 
observation, a picture of the practice of a successful potato grower 
under certain (conditions. He has followed the crop through, lie 1ms 
found out the number of men at work and the amount they did, 
and he is in a position to sum u]) tlie (aists. Tliat alone is a descrip- 
tion which may be a great help to a student later on. But if he raii 
set alongside that a description of the methods of two other eipially 
good farmers and in different di.3tri(ds with tlie details of the alterna- 
tive operations, the number of men on tlie job and the costs, I 
should think he is entering his students in the art of being managers. 
That is the first step. It ha.s not g()t to end then'. 

After the teacher has been through the raising of crops and tlie 
treatment of livestock as individual operations, he lias got to get his 
students into a per(*eption of how a really good farmer schemes 
out his work from week to week, and liow, given a certain stall 
at his disposal, he uses them to the best advantage. Krom mv nwii 
obseiamtion of pracdhml farming tlierc lies the difference between 
the successful and tlie bad farmer -tlie way in which a good farmed 
has his work planned out and with a given staff always is r< ady 
to throw in his strength at the right moment. Of course you ciO'iiot 
teach that but you can awaken the student very much to the 
necessity of thinking it out for himself. 
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It is in that connection the collepfc farm is going to be most 
useful for the purpose of the teaclier. The college farm should be 
run as a practical business proposition wliich is illustrating manage- 
inent and which is a text-book of the teacher in the lessons he is 
giving. Ever}^ student sbmild keep an exact diarv week bv week 
of tlie operations tluit go on on the collear. farm, and it should be a 
diary witli full details. It does not record Akrch loth, sowinir 
barley on the 10-acre field.” Xo. he says “sowing barlev on the 
10-acre field ; wheat stubble ploiiglied in Xovembor. wanted more 
frost.s, a little stale on top and wet below.” Tlien sliould follow 
the operations, the hoises and men to each and the time taken. 
Further, the teacher should be giving tlie actual cash transactions 
from week to week. The teaidicr taking his class on ^londay 
morning will say “ our business during tliis week so and ^ro. I 
propose the men .sliall do so and >o,” atid he sliows them liow he 
has schemed out the use of his staff during the week and tlie alterna- 
tive in case the wcatlier is unfavourable. It is in this wav we can 
make our agriculture itself seientific. and not merely descriptive 
of acces.sorv .scientific facts which may be of value but which, are of 
secondary im|X)rtance compared with the question of management. 

Wlien we get on to the second and tliird year of teaching 
we have to consider broader econo mi(‘ questions ; the reason for 
this or that branch of tlie l)n'^iness, whv we are producing milk, 
why we are fattening biillcKhs, etcc We can begin with a considera- 
tion of the policy of the college farm, for it is the one which is close 
at hand, the one about which tlie teacher lias the most details. 
But neighbouring farmers are generally willing to lielp the college 
by disclosing enough of their ac ‘counts to gi\ e the teacliev materials 
for the di.'wusdon of [lolicy. Xow tliis means that agricultural 
teaching sliould be founded u]>on a system of C('»st accounting. 
Tlie future of effuieut management depends fundamentally upon a 
good book-keeping svstem to begin witli. and tlic constant use of that 
b(H>k-keeping to che<‘k operating costs, so I think that the student 
niust be inducted early into tlie point of view of cost accounting. 

We are apt sometimes Ui assume tliat we can describe the 
riyht method of farming. I do not think there is a right method of 
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thero ;‘s only n host comproumo to adopt nndor 
cinMinistances as regards soil, eliinato, markets, ete. The te.u 
o))jeet should he to get tJie student into a eritieal way of exnininiiKi 
otlier f)eople’s work so tliat eventually he will pass on to eritii isi. 
Ids own work. 'Hie machinery U>r this Ls only to he supplied h\ a 
sound system of costing. Therefore the teacher of agriculture 
should investigate costs for Idmself so as to establish a comparative 
system of teaching, comparing A’s method.^ with B\s metluMls and 
discussing with his class how relatively they arrive at tlie saiur 
ends though one may cost a little more. He is then in a jH^sitioik-to 
criticise the whole conduct of particular farms, always with the 
management in view, and tlie results in cash as the funduiiuuital 
t(^t of the rightness or otherwise of the opinatioii. 

I do not think 1 need siu- anything more. I could hive 
elaborateil. but 1 rather want to throw out these suggestions fo:‘ 
vou to turn over for yourselves and see if they will not strik(‘ on voiir 
box and mcKlify the methuls by which you teach. I am cnin inml 
that if you think jibout these points of the technique of teaidiiiiir. 
vou can make vour work more effort ive. 
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G. STAPF. 

lx 1911, Mr. J. Biirtt-Davv recoivod from )[r. David Forbes 
of A thole. AmstordiHiK Transvaal, a single root of peculiar grass 
which he had (‘olle(‘ted on the shnces of Lake Xaivaslia. Kikuyu, 
whilst hunting there, the grass haviiig attracted his attention by 
tlie partiality wliich the wild game showed for it. The root was 
transplanted in one of the plots oi tlie Botanical Station at Groeiik- 
Pretoria, ami soon established itselfd It has since dowered 
there regularly every year, but Jiot seeded, the original plant and its 
descendants being apparently all fuiu'tioually female.^ In “ The 
Fanner’s Weekly " (A Man h -iilrd. 1917. Mr, fl. A. Melle published 
a fuller account of tlie grass as it ])resented itself umler cultivation, 
the greater part of which is re [produced here. 

Kikuyu grass (/Vnncs*f7//‘m says Mr. Melle, is 

a perennial, running grass, and like the “ kweek forms a dense 
tml It lias lirancldng. leafy stems. Hie leaves are flat and 
spreading. Kikuyu has numerous stout rlii/.omes, as thick as a 
lead'pencil, and bv tlie growtli of these a single plant may cover 
an area of several square yards. If grown in a. vicinity where iliere 
i^> lint much moisture it will make very little top-growth, but uill 
send out slioots and spread along the ground and establish itself 
linnlv. But in tlie presence of nmsture it will put on top-gro\\th. 


* Hojirintoa frv>m AVir linU., 1921, \\ S.\ i l , p- )•( 

’ .1 prclinniiary imto luinininring thr iiilnnliu'tion nf llio pvibli>iut ii\ i u j 

of Agri<'NU»rK\ SouPi Afrioi, 191^191 1. p- -H* 'G 

tlio nitiiio Kikuvu jrmHS for tlio lint timr. ^ if rr 

• \ short Rriicle by Mr. Horlt-Ibivy in tho .UjnruUuMl J^nirmJ ^ 

Pp. 1H>-147, (l(»crib(^ the exjH'riomH' iLitunea with this jrrns in the i i.ptini' 
‘'twl (ioiU uith iUj tises nml ilisa<lvanC»j:es. It also states the einuuistiiuc* ^ 

tliat with w>me resprve it ImU Ixx'n n^hahMl -it Kew to I j 

( 4i5 ) 
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I have seen it grow to 3 ft. high. As yet it has not been obs. i vei 
to set seed in South Africa although it flowe]*s regularlv uf the 
Groenkloof Botanical Station every summer. 

Kikuyu is a summer gi*ass, but Avill remain green until th(‘ fust 
severe frost and will start growing again long before the veld grasses. 
At the time of WTiting our mealies have been scorched by frost ajid 
the veld grasses have become coarse and dry ; whereas the Kikiivii 
is still putting on growth and i.s beautifully green and 8ue< u!eiit. 
Its drought-resistant qualities have proved to be equal if not better 
than any of the other grasses. 

Kikuyu may be considered as essentially a pasture glass. 
In districts wliere the rainfall is over 30 inches it miglit be possible 
to get two or three cuttings a season. Wliat number of plants it 
can carry per acre has not been ascertained, but it will probahiv 
carry more than any other grass owing to its dense and rapid 
growdh; combined with its resistance to eradication. If a S(xl of 
this grass be taken up, a few rhizomes (underground shoots) are 
always left in the ground ; tliese in two weeks’ time will send out 
green leaves and soon re-establish themselves. 

As Kikuyu can only be propagated by roots or runnel's, the 
initial cost of establisliing a pasture would be more than other 
grasses that bear seed. This, however, is compensated for by the 
fact that when it has been put in, provided there is suflFnneut mois- 
ture in the soil to start it growing, it will take care of itself. There 
is, moreover, no fear of it becoming choked by weeds. Although 
Kikuyu is such a hardy and vigorous srrass, it would be advisable 
to well prepare the ground previous to planting as it will then 
strike immediately and have an advantage over any undesirable 
plant. 

(a) PalaUibiiity. I can say with every assurance that Kikuyu 
is one of the most palatable grasses. All stock eat it greedilv and 
will leave most grasses to get to it. If stock are allowed oji 
patch of Kikuyu it will be seen that they will graze oontente<lly> 
and when they have had their fill they like to lie down on it, for the 
Kikuyu forming such a dense turf provides a very comfortable 
rest. 
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(6) Chemical amlysis. From tlie f(jllau-ing table kindly 
sii.nplied by the Division of Cliemistiy, it will be seen that Kikuvn 
is one of our most nutritious ^frassos : 
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Kikuyu grows well on any kind of soil but thrives best on 
moist viei soil. We have it growing on alluvial vlei. on heavy 
(‘lay loam, on gravel clav, on red loam, and poor impoverished 
stiff clay. On all these it is doing remarkably well. It is also 
known to do remarkably well on sandy soils. 

Like all other gntsses Kikuyu lias also its disiidvantages. and 
.amongst tbese the chief are : — 

(1) It is a summer grass as it does not reniiiin green throughout 
tlie winter, unless watered and not subjected to frost. 

(2) As it does not anpear to form seed in this country, the 
only means of propagating it is by runners, hence freight, which 
involves additional expense, xlnd it may happen that when it 
reaches its destination the ground prepared for it may not have 
sufficient moisture to start it growing. Although this is enumerated 
<as a disiid vantage it mav also be considered as an advantage , 
yielding no seed there is no fear of it establishing itself voluntarily 
in an adjoining field. 

(3) Being such a hardy and persistent grower when once 
established, it will be very difficult to eradicate, ^Vo have a good 
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illustration of tliis on the Station. About a mouth ago we disjp>5ed 
of large quantities of Kikuyu and the patch from which we took 
the grass three weeko ago was apparently quite clean but nm 
beautifully green and almost covered witli Kikuyu, 

(4) Kikuvu is so aggressive that no other plant can grow with 
it. This is a great advantage because when planted on the void it 
will establish it.self against any of our veld grasses of minor feiMlinfr 
value. 

(5) Tliere is a likelihood of a Kikuyu pasture becoming sod. 
bound and if this slunild happen, the field should be disked and 
ploughed or harrowed. 

(6) It is oidy natural that a plant of such vigorous growth as 
Kikuyu would soon impoverish tlic soil. 

Kikuyu responds generously to manure, for where theia^ are 
aninml droppings on a patch it will be noticed tlie gra.ss grows tlieu’ 
higher than anywliere else. 

Lawns have been grown from tliis grass around the laboratories 
of the Botanical Division and on the terraces of the Union Buildings. 
Pretoria. The bright, light green colour of tlie foliage hums a 
lovely setting fur ornamental gardening. It will also make an 
excellent field lawn as it forms a dense, soft and springy turf when 
closely grazed or clipped. 

On account of its ability to grow on practical! v any type of 
soil and its creeping cliaracteristics, it should be an excellent soil 
binder, on dam walls, on sandy soils and on ercKliiig slopes aiid 
dongas. 

Then again it can bo recommended as a grass for planiinj]; 
in a poultry-run. P\)wl 3 seem very fond of the leaver, and owing 
to its aggressive nature it can withstand the ravages of the fowls 
scratching, etc. 

As Kikuyu^ is easily propagaterl by cuttings, it may 1)0 eitht'r 
planted by cuttings or roots.” Our practice is to take the grass 
out in sod, then cut it up into pieces about 3 in. square and pl:‘R^ 
it out 6 ft. by 6 ft., or 6 ft, distant between the rows and 3 ft. distant 
in the rows. Our results have shown that when planted 6 ft . by 
6 ft. on fairly good soil, it covers the ground in a single season. 
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Kikuyu being a sunuiier grass the best time of planting is during 
the spring and summer rains, but it eau be planted as late as April 
wlicii the trusts do not oeeur before May. 

In order to recover the co.st of prejMiing tlie ground for Kikuyu 
it is possible after the la.st cultivatioir of mealies to put down Kiku>m 
between the rows.” 

Subsequently an attempt was made to introduce the grass 
into Mashonahind. I’he sma-ess seems to liave been complete, as 
may be,seen from the following note in the Rhodesia AgmuUural 
Journal, XV (1918), ]). .‘527. 

“ As late sa a year ago it was mentioned in an article in the 
Rhodesia Agricultural Journal (.June 1917) that, despite all efforts 
lip to then, no pa.sture grass had been discovered suitable for 
Rhodesia which formed a thick bottom and might prove useful for 
grazing pur]rose.s. Since that date, however, our trials with Kikuyu 
grass {Feuniselum loiiiiistiilum) on the iirevailing red soils of Mashoua- 
land have sliowii tliat tins gra<s adapts perfectly to 

local conditions, and fultlls all the expectations that have been 
aroused froni reports conceniiiii^ its behaviour in tl.e Uuioi]. Tlie 
liist lot of roots introduced by the Depiirtineiit of Agriculture were 
obtaiueil from tlie PotchefstOHun exjjeriineut farm in March 1917. 
11 iron gh delays, tliese iirrived iu a seeiniuL'lv dead eoiulition,- and 
after a preliminary soaking were ]>j anted out. Practically no rain 
fell after planting, yet by l)eceml>er 1917, considerable growtli had 
Ijoeii made and the runnel’s Ijecame the sonice of our principal 
propagation plots. A further lot of dips were imported from Natal 
lu December 1917, and were planted out one foot apiirt eaeli way. 
Hie re.sulting plot as it appeared iu June 191S is <hown in the 
accompanying illustration, 'flu' slips soon covered the ground 
<'utirely, and the growth was so vigorous that the ])aths and adjoining 
beds were invaded. I'he spreading ])ower of this grass is one of its 
must renuu'kaide featuies. and not only does it spread along tlie 
^urlaee of tlie ground, but its runners penetrate downwards to a 
Considerable deptli iti the lauu'M' of a single reason, makiiig its hold 

the ground very firm, and rendering it Iniixly against tramping* 
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In view of its known excellent feeding qualities, its vigour and its 
adaptability to Rhodesia, it can be confidently reconinieiided. 
It is expected that slips in limited quantities will be availabK' for 
distribution during the coming season.*’ 

When in 1915 the first very meagre specimens of tlie 
reached Kew from Pretoria they were recognized as identical witli 
some fragments of a PenmMum which in 1906 had been received 
from Mr. A. Linton among pieces of Gytwdon Dactyhn coliio ted 
at “ Linoru ” (evidently meant for Lamoni, the first railway statioi) 
west of Kikuyu). Both were then considered to be probably stunted 
and very much reduced forms of Pennmtum longistylumj a concep- 
tion corresponding more or less to Leeke’s treatment of the ])lant 
as a var. dandestim of the same species congrua — et cum forma 

normali evideiiter cojisanguinea.” However, after the accession 
of better material from East Africa, and the experience goined 
in the Transvaal, namely, that improved conditions did not ailect 
the peculiar structure of the grass, it became evident that the 
extreme reduction of tlie inflorescence and the stunted condition 
of the vegetative parts were not casual features impressed on tlie 
plant by an especially unfavourable habitat, but fixed and perfectly 
definite characters of specific rank. This was also the conclusion 
Pilger came to when describing tlie grass which lie had from Lainoni 
(collected by G. Scheffler in 1909), as a new species, Penni'<(tnni 
indiisum (in Engkrs Jalirk, XV, p. 209). Further search in the 
literatine on Pennketmij however, showed that Pilger had been 
forestalled by Chiovenda who had already in 1903 (Annua r. 

Hot, Rmna^ Mil, p. 41) accorded the grass the status of a species, 
taking up an unpublished name of Hochstetter’s “ clandcstinum 
as nonien specificum. Chiovenda’s species was based on a specinieii 
of Schimper’s, 2084 (no locality stated), which is not represented iu 
the collection at Kew and the British Museum at London, noi was 
the species itself recorded in the Index Kewemis. Chioveuda;> 
description, however, and his figure leave no doubt ai to the identity 
of the plant. Thus the Kikuyu grass will have to be known mwte 
the name proposed by him, namely, Penniselum 
Hochst. ex Chiov. 
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The two most striking features of Pennisetum clande.snu,^ 
(see Figs. 1 and 2 on p. 421) are its stunted growth and procli\itY to 
the formation of very vigorous riiimeri, and tlie extreme rediiction 
.of the inflorescence and its inclusion in tlie top sheath. In liahit it 
resembles strong specimens of Ci/nodm Dactijlon to a renankaljle 
degree, so much so that barren specimens of both may be aH but 
indistinofuishable. The anatoimca! differences are, howcvei , obvj(ju<. 
as will be seen from the cross sections shown on p. 421 (Figs, 1 1 and 
12). Grown in good and well-watered soil it throws u]) hanen 
stems up to 30 cm, (according to Melle, 1. c,, even 1 m.) liigli with 
elongated internodes (up to 7 cm.) and long slender blades (up tu 
over 20 cm. by ^4 mm.), whilst the Howeriag shoots seem to rcinain 
short (o-6 cm.) even under such favourable conditions (Figs. 3 
and 4). The reductiaii of tlie inflorescence (Fig. o) affects not only 
the number of spikclets (2-4), but also the iiivolucral bristles whirli 
are short, the longest not surpassing three-quarters tlie Iciigtlmf 
the spikelet, delicate and eplumose and have evidently lost tlicir 
fimctiou ; further, tiie glumes, the lower of which is (|iiite siipprcs.?e(L 
whilst the upper is merely a small nerveless or almost iiei veiess 
scale ; the lower floret \vliich is reduced to its valve and litiallv ih 
stamens which are occasionally arrest(Mi. the flowers liecoiiiing 
thereby functionally female (Figs. P-IO). The valves share tlu‘ 
relatively great number of nerves (1114) wit li those of P. 
but they are narrower, longer, thinner and in the lower part alnic^t 
devoid of chlorophyll —no doubt in respojise tt> their eoiuvaled 
position. The genetic derivation of P. clandcdutnw from T. 
hngistybim is obvious, but tlie power of reversion to its am-cMiul 
type seems to liave beeii lost. The reduction cf flu* iii|]orcs(‘rm-r> 
to so few spikelct.s - arid of tiiese sometimes a portion only tertilc- 
must mean poor seeding, a loss amply balanced by tlie vigour oi the 
vegetative reproduction of tlie grass hv runnel's and stolons. Ha' 
area of P. dandestinum extends from Fritrea to Mt. Elgon and the 
highland of West Usainbura, P, lonytslijlum on tlie otlier f*iunl 
is so far only known from Xurtlieam Abyssinia, and the adjoinny 
parts of the Italian colony of Eritrea. 

The following i.s u description of the grass. 
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PeHnisetum ckmkslimim, H(x-h.sf'. ex ('hiov. in Amiwu 
Lsl. BoL R07m, Vlll, 41, t.v.. %. 2 (1903). A liermaphrodite or 
sometimes imisexual low creeping closely matting perennial with 
creeping rliizorne and slender stolons with very short internodes, 
throwing up single or more often fascicled short stout blanches., the 
underground portion of which is dmiselv covered with downwards 
luore or less decayed leai -sheaths. (Julnu (over-ground stems and 
branches) very short, (dteu liardly raised above tlie ground or growing- 
out into long rooting runners appressed to the ground and copiouslv 
branching to tlie right and left witli tlie brauclies short, stout, closelv 
.sheathed and shortly ascending (see note on cultivated specimens 
below). Loaf-sheaths closely imbricate, mo'^tlv 1 ■2-1*0 cm. long, 
ViMT rarely longer, almost membranous, very pale, then turning 
brown, distinctly nerved, glabrous oi‘ sparingly and shortlv hirsute ; 
ligules reduced to a densely ciliate rim ; blades spreading, linear, 
gradually passing into the sheath, tapering to a subobtnse point, 
1*25-5 cm. by 3-4 mm. (Hattencd out), tightly folded, then open- 
ing out, subsiiceulent, more or less glaucous, glabrous or sparingly 
and shortly hirsute, rough on the margins and the subcarinate 
midrib towards the tip, otherwise snmutli. midrib slendei, prominent 
below, primary lateral nerves 2-3, more or less diderentiated 
below only. Iniiorescence reduced to a duster of 4-2 (mostly 3, 
rarely 1) spikelets, siibsessile and enclosed foi- the greater part in the 
up})ermost leaf-sheatli. the terminal .'^pikelet shortly pedicelled, 
tile other? sessile, each spikolet supported by an involucre of delicate 
bristles ; bristles of tlie terminal involucre up o 15. very unequally 
long, the longest and strongtvst alxnit j tlie length of the spikelot.s, 
of the lateral involucncs similar Init much lower and only on the 
outer side of the spikolet. Spikelets bisexual or functionally 
unisexual, slender, liuear-biuceolate, I -1*75 rarely 2 can. long, 
glabrous, whitish below, gretmisli upwaids. Lower glume suppressed, 
upper ovate to ovate -rot undate. .subc»btuse, up to 2 miu. long, 
Ity aline, obseurelv few-nerved. iiOwer lioret reduced to its valve, 
fliis laneeolate, long tapering, .aibacute, as long as tlie s[)ikelet, 
thinly membranous, 11 9 uervcxl. Upper tioret ^ and markedly 
protogynoua or functionally 9 with rudiineiitary stamens ; valve 
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very similar to that of the lower floret, but slightly shorter ; vaK ule 
linear-lanceolate, long acuminate, very thin, 4-2-neived. Lodi( ulej^ 

O. Stamens ^ with very lorig. protruding filaments (up to over 
25 mm. lung) and dangling aiitliei-s, 5-7 mm. long, of the $ imiel) 
reduced with linear-subulate tilameuts slightly exceetling the nviuv 
and empty anthers, 3 mm. long wliicli remain permanently eticlosed 
ill the floret. Ovary obversel}’ pear-shaped, attenuated into tlie 
loiig-exserted filiform style which is up to 3 cm. long, si nipt' or 
shortly 2-fid and finely plumose from below the middle upw;mls. 
Grain (almost mature) domally compressed oblong-elliptic in outline, 
over 2 mm. by 1 mm. long, brown ; hilum punctiform, ]>)iu k 
(Figs. 1-11, p. 421). P. longistj/hm (?) 8tapf ex Hurtt-Daw in 
AgricuUural Jounml, South Africa, 11 (1915). 147. P. L var. 
ckmkUina, Leeke, Uulersuch. Abstamm. n. Heimii d. ^scqerhir^erl^ 
(1907); Chiov. in Anmiar. 1st, Bot. Komi, VIII, 319 (UXiH). 

P. iiichmim, Pilger in Enffl Bot, Jahrb., XLV, 209 (i<)10). 
CynodoH Dmtijhn, Scliweinf. in Bull Herb. Boiss., 11, App. 11. :n 
(1894), not Pers. 

Distnbuiion. Kiitrea. Ocule Cusai ; bv the Degia stivaiii 
near Saganeiti, Svhnrhifnrth 1257 (barren) ! Abyssinia; Saiiini; 
Sabra Distriet, Sclenka, on dry s[)ots in wet meadows, 2750 in., 
and at Debra Eski, in dry grassy places, 2870 m., ScJiimifcr :]% ! 
Sclioa, Ankober, Roth 02! Uganda; .Mount Elgon, commou m 
open ground in the bamboo zone, 2000 in., Dummer 3014! Pritisli 
East Afriea ; near Lamoru, IaiUoh 215 ! aiul near the same |)liire 
in low buvsli at 3000 m., Schejflcr 294! Nairobi. Doic^oii I8j! 
Tanganyika Territory: West Usambara 1000 m., Eivhiwf 
3294. 

ilelle (set above) has pointed out that Kikuyu grass in the 
presence of water will put on tojegrowtli and attain to a iieight of 
2 1-3 ft. A specimen from the Uroenkloof Botanical Station (li. it 
Agr. 19059) shows such a drawn up shoot (Fig. 4). It is al)eut 
1 ft. long, with 11 or 12 leaves and the 6th and 7th intern' nies 
measure 5 and 0*5 cm. respectively ; tlie corresjwnding sheatli^ ;ne 
roughly of the same length, whilst their blades measure 18 and 23 nn. 
respectively, by about 5 mm. when unfolded, llie accompanying 
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flooring specimens stand 5 cm. above the ground, with about 
7 leaves and blades 3-7 cju. long. 

'Hie flowers are as in all the allied s])oeics protogynoiis (Figs. 1 . 2). 
Ivinlaetion to a functionally female ceiiditiun is cliaraeteristic 
of uii the cultivated specimens ftom the lhausvual as far as 1 Jiave 
(,oeu able to examine them, and it also occurs in those collected 
by Hath at Ankober ; but wliilst the aiithei's of the cultivated 
specimens were quite devoid of pollen, tludse from Ankober contained 
beside some empty pollen graiiLS numerous polleu-niother-cells 
which had not got beyond tlie stage of division and were loosely 
scaltei*cd through the anther whicli luwl dehisced. 
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Th Bfdkh i'oUon Imhutrij Htavatrh A^ii^ocintion, 

Intrudcctiox. 

In comparing diii'erent types cd cotton it is necessaiy to 
evaluate as accurately as possible all c ha rac ten’s wliich arc cii])al)ic 
of exact ineasuremeiit. The properties of a vain depend ultimately 
on the properties of tlie single hairs, so tliat it is important tostiuly 
the latter in detail. It should be possible fmm the knowledge 
gained to predict the behaviour of the raw material in spinning and 
mamifacture, in terms of single-hair properties. Tills paper supplies 
data on two of these properties, namely, tlie mean area of crus> 
section of single hairs, and mean hair weight per centimetre of 
length. 

MEiHons. 

Saniplliuj, The determination of the mean value of any 
measurable eharaeter in a sample of ctdtoii involves a preliminaiy 
study of sampling, since the ac(*uracy of the mean may dei>eiul 
largely on the extent to wliieli the sample is truly represen tiitive. 
It has been shown that groups of thin- walled liairs occur iu j);itil]C> 
on normal seeds, and that a whole seed may be cliaiaeterize«l by 
thin-walled hairs, if death of the hairs from various causes has iskt'ii 
place before completion of secondaiy thickening. Balls 


* Keprintttd froui Journ. Text, XI 12. 

( 4:iC ) 
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mi ard Proferlies of Rnw Cotton) lias calculated the number of 
haii> per seed on some Egyptian cottons to be about 8,000. 
Assuming this number to be approximately accurate for our purpose. 
t|i(‘tv will be, in a. given sample of {‘otton, many groups containing 
100 to 8,000 thin-walled hail's scattered sporadic-ally through the 
sam])le. Where the size of .sample for the determination of any 
single hair property consists of onlv a few hundred hairs, it is of 
gieat importance to liavo the thin-walled hairs randomly distributed 
through the mas.s. Probably the only accurate wav is to select the 
sample hair by hair from a large number of plares. the di.sadvaiitage 
of this system being the amount of time consumed and the eve- 
strain devolving on the worker. The method adopted in obtaining 
the results in this paper consiste<.l in collecting a small .sample from 
the amount of material available, and then mixing thoroughlv on the 
draw frame of the Balls sledge sorter. 

Cuttinif scction-'i. For the measurement of area of cro^s section 
it is necessiiry to cut sei-tioiis from a large number of randomlv 
selected liairs. In pra<*tice. half the sample mixed in the draw 
frame was ns(‘d for the d(*tenni nation of hair weiglit per centimetre 
:uid the other half for the setUions. The latter ])ortion was combed 
until the hairs were approximately parallel, and a buncli of a feAV 
hundred hairs was bound round a wire frame, immersed in alcohol 
for two minutes to drive out air l)ubl)les. and then transferred to 
water. An aq\ieous solution <d gelatin, so concent rat erl as to be 
quite stiff wlieu coUl, was heated t)ver a. water batli until Huid. The 
frame was then placed in a. tube and suilu ient of the liquid gelatin 
poured in to cover it i-ompletely. The tube and contents were 
placed for three hours in a warm oven, so that the gelatin remained 
liquid, and the frame was then immersed in a mixture of 5 per cent, 
formalin (40 per cent.) and 9.5 ]>er cent, alcohol, in order to harden 
fhc gelatin adhering to the ootton. It was left in the hardening 
solution for several hours, preferably overnight, and linally placed 
in absolute alcohol for ;i few minntc^i to complete the hardening. 
The cotton was then cut away from the frame, embeddal in vaseline- 
para Ifiu, and sections were cut with a hand microtome, and niouiited 
iu glycerin-jellv. 
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For the determination of area of (toss section the Imirs were 
drawTion paper at a known magnification, either by use of a niiciojj. 
cope and ( amera lucida, or tlie projection apparatus. The pci])^!- 
drawings were cut out and weighed, tlie weight being corrected by 
means of that of a sheet of standard paper. 

Results. 

A rea of cross section. The area of 20 cross sections was i hot^en 
as a unit of convenient size, and tlie results for 50 groups ot 20 
obtained for tlie following cottons : — 

(a) Trinidad native (T. N, 2), (6) U. S. 12-16 (coarse Sea Island), 
(c) Texas (Upland). 

The mean area of 20 cross sections w^is also obtained for 
Peruvian and for a coarse Peruvian-Arnerican hybrid, in each case 
on 600 .sections. 

The results arc set out in Table I. 

Table I. 

Frequency arrays of areas of cross seclmi of groups of 20 ha irs 
in units of 100 sqmre fx, 

Typft .. .. 22 24 20 2H .30 .32 ,34 36 3S 40 42 44 46 48 50 .32 54 50 58 

U. S. 12-lG .. 1 3 7 17 6 .3 » 1 

T. X. 2 .. .. 2 .. 3 4 6 17 11 1 3 1 1 

.. .. 2 I .3 .3 0 16 6 3 I 

Two further cotton.s with still greater area-s of cross se(*tion were 
worked witli. The complete results are sumnuirized below : — 


Type 

1 1 

i Mean area of 
i crofw section 
i of hftira 

Probable 

error 

(V) -efficient 
of 

variability 

1 

1 

1 CnJ'ihle 

crnir vl 

1 one 

U.S. 12-16 

20 

io-ao 

1 W 

1 ±22’H per rent 

T. N. 2 . . 

,32 

i:0-.T3 

Il\3 

1 :t:34*6 „ .. 

Texas 

40 

:i,0*37 

7*9 

:h23*n 

Peruvian . . 

54 on 000 

crofla aootiona 



Peruvian hybrid 

58 ,, 

»» M 
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With the tyjje which sliowcd the greatest })r(j]ja])le error, it 
was normally sufficient to obtain the area of cioss section of 132, 
or say, 140 hairs taken at randou). wlien tlie inaxinunn |)ro])ab!e 
error of the arithmetic meat^ was ai>oLit 3 per cent. 

The above results are probaljly fairly accurate for comparative 
purposes, but it must not be supposed tliat tliev represent the 
actual areas of cross section, since it is known from a variety of 
miscellaneous observations that an unknown amount of expansion 
takes place wlien a section of a hair is cut. owing to the release of 
internal tensions. A section cut from one ])art of a hair niav expand 
more than another section cut from a different part of the liair. 
Fiirtlier, tlie amount of expansion may vary witli wall thickness 
from hair to hair, a hair with thick wall expanding more than one 
with a thin wail. A rough analogy is provided by a compressed 
sponge enclosed by a skin ; if a tliin section is cut, expansion will 
take place. From this it will be seen that the determination of the 
true area of cross section is an almost insuperable problem. Bearing 
in mind the error involved in the above determinations, it is probable 
that they are of value (Balls, loc. cit.) for sucli purposes as the 
coinparison of fineness of various cottons, tliough the more important 
(juality degree oi variability from Iiair to liair— would be hidden 
unless civeffi area of (Toss se(*ti(m were measured separately, )i long 
iuul arduous task. 

Hair iveiffht centimetre. It has hevn pointed fuit by Balls 
(hu\ cit.) that although the measurcinonts of this characteristic 
are not of direct use to the (*ommercial growers or users of cotton 
ii.s tliev stand, it is quite possible that some simple, indirect or 
mechanical metluxl of obtaining tlie measurements may be devised, 
and knowledge of them be turned to utilitarian account. The four 
components which could affect the weiglit of a lint hair are its leiigtli, 
the thickness of its wall, the density of the cellulose of whicli the 

wail is composed, its diameter, and its moisture content 

In general the weight of a liair will depend on its diameter 

‘mul the thickness of iU wall/' 

Balls made SHUue ineasureinonts of this cliaracter by cutting 
tuiifonu lengths out of the middles of samples of liairs, and showed 
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that the ratio, fibre weiglit : In'eaking load, had a value 
from 2*60 to 3*26, and concluded tliat the breaking load of ji.jjp 
is largely deU*imiued by its weight, i.e., by the thickness of 
cell wall. Acconling to tlie same author, the probable enor (,[ 
hair weight detenn/nations is high, ptvsuumhiy ow/ng to tiio 
sampling diffieiilty. 

Kstirnations of liair weiglit per centinietro have been made on 
the same five cottons, for whicli data on area of cross section 
liave already been present tnl. Tlie sample, after having hpoii 
put in sliver form by passing through the draw frame used in cotaiH-. 
tion with the .’ledp,e sorter, was combed and reduced to a group 
of hail's of convenient mass. A butich of (amt i metre jiieces was 
cut from tlie middle of the bunch with a cutter consisting of two 
safety razor blades one e(mtimetre apart, (iroup.s ot 4') hairs 
were tlien weighed separately on a micro-balance, and the results 
plotted as a freipiencv (airve. The results are preseuti^d in 
Table II. 


Tahi.e II. 


FrerjaeHCii affai/s of motjhts of groups (f 40 Imirs iu m 



1 



Mt-atl 

Type 

0 048 O-OdJ 01).>8 

o-ooa 

0*068 COTS 0078 0Oh;1 (>088 (OKiri (eoos o*ln:{ 


U.S. 12-16 

1 0 17 

11 

n i 

Ollfil -IVIOM 

T. X. 2 . . 

2 5 14 

21 

7 1 

, o(m;! - I'lniVt 

Texas 



1 4 20 1.-, 1) 1 

' ()•„!) 1 ■ 

PetDTian .. 

(on noO hairs) 



(I’ll" 

Pet avian 
hybrid .. 

(on 1,000 hairs) 



0-le- 


THK MEAST.mAlll.K CltAHACTRRS oK HAW cOTT^.V 4 .), 

I'rom tkese results it nuiy l<e <-al,-,ilat,vl that li'on, so to lOo 
(lairs Are necessary in order tliat the pro), able error of the arith- 
,„eti. mean shall be about 3 per cei,t. The assumption is invoive'.l 
that "ther cottons will not be more variable in respect of t>ie .listri- 
/,[if/o)) of weights of gmii/^s of U) Juur'i. 

The npjxireid ilrmitij of rnfhw. Hv tho usiuil arrt.|)tHl metlKKl,-; 

(IdonninatioiK tlio of ( (ttlon is ] to l-oi). Usinij the 

(|;it;i ol)tjM 110(1 for jiro’i of (‘TOSS s(‘ction anti hair wojglit por f ontiiiiotro 
tlir appnront (l(‘nhty can )h* r ah iilattHh A proliniinaiy st‘ri(^s of 
,hs'‘rva.t!o!is gav(^ for apparont fio|!^!tv of IM) to 1’2. wliicli 

iiiflii'Jitod tliat tiio stMirtMi-(‘ of tla* ctittfui hiiir ’> praou'^ and not 
oiiitiiiiioiis. a oonchision which niioiv hotann al workci-s. ha'I rdrcadv 
iT‘;t(h(‘(l on other gnuurls. It is hcttia- to um* -jxsitic voinnn* 
i[i>t('ad (>f donsitv. liowcsaaa as tlH‘ imiouiit of jiorp ^pai e can tlien 
he exjirossod as a ]>orc(nitage. 

In an Indio.ii cotton. Bharat tlio specific volume is 

[hm- gram, using tin* ac'cejited density tigme of I'oO. Actuallv 
ly calculatioM from hair wtuglit ])er centimetre and area of cross 
hOtion. it is 0*88 c.c. ])er gram. Thus (i-2o c.c. or 30 per cent, of the 
V(,>liinie IS poie spacin Tin* t[iie^ti<m thus arises wlietlier different 
cottons vary in jioiT spactn Detenui nations for four cottons of 
wnli'ly different d (Agrees (►f fineness aiv plactol helow : - 

Ty|«' A|']viiviit Ufn'il \ S|sn tii.- ^ .diurn 

- ! 

I - X- 1’ . , n !>7 1 ti;} 

IJ 1*1 .. 1 to (Oil 

.. (iH;! I ) 1*7 

iVnit inn (,.(H I 1 iH 41 

it will he s(H'M tlia^ the ]ion‘ '>pa(e \ nit's Ikuu 3*2 per cent, to 
B per cent., and tlie variation nniv either h<' dgmticant oi* due to a 
\\orkinu error. The area of tUAbss section has already hecvi Mated 
l)i‘ too large, owing to tlie unknown expandi>M which takes pine 
'dieii the hair is cnt. and tliere seems to be no way ol tinding out 

0 


1*1 tv 

}ur>vnt. 
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whether the expansion is greater for a coarse cotton than a 
Greater expansion on the part of the coarse cottons would result 
in a lower apparei\t density ai^d a higher specific volume, 
in mind, however, the working error, the provisional conclusi^.n irnv 
be stated tliat tlie finer the cotton, tliat is, the lower tlie arpa „( 
cross section, the greater tlie apparent density and the low Mr 
porosity. 

Work on bleached cottons would show whether tlie 
in porosity observed are related to dift'ereni'es in dyeing jiioprines. 
but such dift'erences would be most easily detecknl by actiud dvi'in*? 
experiments. 

Summary, 

1. The necessity for quantitative investigations on the piopf*!- 
ties of single hairs is emphasized, and methods for the evuhiatiun 
of mean area of cross section and hair weight per *‘eiitimt‘tn* ;iio 
described. 

2. lo obtain a mean value subject to a maximum pmbable 
error of not more than 8 per cent, of tlie mean entails great < an* jj] 
sampling, and the following minimum number of ob^ervatioiis ; - 

140 for area of cross section, 

80 to 160 for hair weight per centimetre. 

3. Data on area of cross section and liair weiglit per c(*ntiinftre 
are presented for five cottons, but tlie existence of an imkauwii 
amount of expansion when the hair is cut renders tlie figuivs [(►raroi 
of cross section of doubtful value except for comparativ^ purp< 

4. Calculations of specific volume, apparent densitv, .iiitl 
porosity of four cottons show that the amount of pore si>a< e vanes 
from 32 per cent, to 41 per (^ent. and, in general, the amount of |>ui ‘0 
space increases Math the coarseness of the cotton. 



IRRIGATION AND INTERCULTIVATION. 

1‘ OR soluo yt‘jivs tlic writer li:is been consKlorublv' iiitorestod 
ill tlie c’diifiict ))(‘t\veeM irrijration and inteKadtivation of crops. 
Ill any irrigation sclicnie \h> general slope of tlie land must bo 
siillit lont for the water in canals and feoiling channels to flow 
steadily ; but tlie surfac(‘ of each ])iot to be in igated must be almost 
level : so tlnit, m ])raetico. either expensive grading is necessary 
or the plots are small be(‘aus(' of the numerous cuntour ails necessary 
to hold tlie water ajijiroximately at the same dejith all over the plot. 
1 sually a coinjiromise between the two is airivod at. but almo.st 
always the individual ])lots are too small to allow of intercultivation 
(i| tli(‘ gniwing <'!-o]) by Inilloek'drawu implements, ft is generally 
iign-ed that ]ieii\y irrigation followi'd bv cultivation, at longer 
intervals, is better ])rartif (‘ than a]>]d\ing tlie same amount of 
water in smaller <loses at shorttu’ inteia'als : but. with the usual 
w, stems of irrigation, only hand cultivation is possible and this is 
vrrv expensive and generally badU' dmir ; sn in nravtive ir is very 
"IUii oinittinl and. insti'ad. more water is gi\en wlam tile soil looks 
'Irv. Water is probabiv gmierallv eheapei' than hand labour. 

Intercultivation \)V cattle connotes turning space at tlie ends 
'd the rows ami a rertain miiiiiuuni lengtli of rows to keep the time 
'•‘‘‘‘Upied in turning as against tliat tunjiloyed m at tiial eiiltivation 
iit a reasonably low ligure. The turning sjnue may not be entirely 
wiistfd from eiiltivation as a ealeh entp may lie sown when tlie main 
is loo large for further eultivatmn. Probably irum those 
peiiit.>o{ \ icw eiiuiii^s is a eoii\ enieiit minmuim length of plot. 

I he mutter is further eomplie.ited in the cultivation of diaiiied 
biuls in Chotu Nagpur for sugarrajie by the fact that uo \^allt the 
•‘‘Uds sufficiently sloped for free surface draiiuige in the mousoou. 

I ) 
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If tlu* slopo is Siiffifioiit for really gooil surface draJuaj^o, tlu ii* will 
be heavy wasli if tlie furrows are too lou^^ Iii practice a slnpo 
() to 9 indies in 100 feet and furrows about 10 cliains lotij.^ sooiiis 
satisfactory, and of (‘onrse tlie steeper tlie sl()|)e the shorter tlie 
furrows. 

These furrows are usually irrigated by turning into one tho 
streani from wliatevor is tlie water supply and letting it Hmr till it 
looks as if it will readi tlie other end. Then tliat furrow is ddsf-il 
and the stream turned into tln^ )\e\tj and so ou. A ('oolie is najuiml 
to turn file streani from one fuiTOW to tlie next and watch for imrsts 
in tlie furrows, etc. (tften, on land wlieretlie furrows are ill-ddind 
or shallow, two or three coolies are kept busy keeping the stream in its 
proper furrow. Si'ouring, exposure of cane setts and waste of w.iiur 
seem inevitable if the supply oi water is at all ample. 

A system of automatic iiaagation is mentioned iii the “ ALuititk 
tural Journal of India ” (\ ol. XiX, Part II) and more fully desi rilnd 
ill the Bulletin of the Hawaiian Sugar Waiiters' As-suciatioii <iii 
The Irrigation of Sugarcane in Hawaii,’' and tlie writer has hoea 
experimeutiiig with the adoption of the principle in some of hisraiie 
irrigation. The field in wlii< h tlu' attemjits were madt' is ‘J'2 ams. 
11 cliains long and '2 chains \viih‘ with a slope of about 9 im lK's pc; 
100 fc(‘t, not vet uniform, and th(^ cam‘ is newly planted in jurn>\\s 
running the length of llic [idd and 4 feet apart. Tin* water snpplv i> 
at ])rc.s(iit fre(‘ tlow from a tank aftiivic through 2 iridii's pipe i iihiiiii.l: 
full, j^'ormerly by running Hie whoh‘ Ihuv into successive kinds’ 
furrows we irrigated 10 furrows pei’ dav. Two coolies were kejit 
busy eoiitrolling the water, setts \\v\v exposed, .some .Moiiriii.s: 
occurred and tlie furrows were drv miougli to cultivate on (lir 
second dav after watering. 

O 

Xow we have made furrows across the end of the rows .ti ilu' 
high end of tlie field with tJieir boundary ails horizontal b;wli 
furrow commands 8 lines of cane. A little water was nm iiit*' 
first cross furrow and then 8 pipes (uncut ('oimtry tile pipes of 2 
mouth) w'ere placed in the ail next the cane, all exactly at '^ater 
level, and the supply pipe was opened. As the cross furrow 
a trickle of water flowed through each pipe and seeped, rather than 
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flowed, along the cane row. The whole was then left to look after 
itself. Occasionally the jemadar, .r/z/r-making in the next plot, 
wandered over ; and if he saw tlie How of water in one furrow 
lagging behind the others lowered its pipe a little. In rhe evening 
tlie water had seeped to rhe end of the 8 ro^vs of cane, and 
judging by tlie side seepage into the ridges each line had a very 
thmoiigh irrigation. Tliere was no seonnng or exposure of setts, 
110 (oolies liad Ix^en oinj)!o\e(i exeept foi' an h(mr in the morning 
darting up, un<I the furrows were not dry enough to cultivate till 
thr thud (la\ aitei \\atering. when a gotjd cultivation vas given. 
Most of the setts have germinated and the next irrigation 17 davs 
later found the soil very danij) 3 iiicliC- helnw llie surface. 

t)f course tluu’e are [irobably varidus diawlia^ ks. Joe' instance, 
die aelual aiiumnt ‘df water scaping into tlie sdil jnobahlv varies 
largely at the two ends uf tlie furniw. and it iiiav be difiieult to get 
heavy irrigations on to tin* land by tliis inethod. lucieasing the 
petiod ol j|ow into (lie luiiows and adjusting it so that it just roaches 
the lar (Mid witlinut scmmoiis cncMlIdwing wduld lielp lidtli. But there 
!s alniost ceit’iliily an opliiniiin Irngth dl liinow for aiiv partieular 
dope and texture dt soil. It seems likehn liowe\er. lliat. working on 
'Oine sueli system as this, we can eilect a reasdiiable compromise 
H'tween in'igali<ui and cultivalidn. not dulv tor voung cane but ior 
it her (M'ops grown in lines such as odttoii :nid wget allies, and 
lu'ideidally make beUau' list' df dur axaikible sup[i]\’ of water and 
.'eoudmi/a' considerably in hand laboui'. [A. lb C'i.lFF.j 

A gall-forming thrips on calycopteris 

F LOR! BUND A: AUSTROTHRIPS 
COCHINCHlNENSlSr 

The writer had dccasidu (<» visit the Taliparaiuiia Pepper 
Malabar, in May and later on in Septeniber-Octulier 
I9'2.l and in the course of an c*xa mi nation o! the various wild jilants 
tlie fanu In* caiiu' across ecMiam chaiaetcM'istie galls ou one ol 


Xolv itMcl ;it tl>t> Ziiuin 'iCMl Sirhun "f (In' liHiini huigal un, UL4. 
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the wild plants tliere, viz., Cal(/copteris floributi^a (Xal. On] 
CombretacecTe). This plant is a small shrub generally growing/ int,, 
a bush and is said also to put fortli long liraiuhes in I'avouniijlj. 
places whereby it (hiubs tree.s like a twiner. The plant goes 
the local name of Pullani '* in Maluyalani. The galls aiv wlieij 
full-formed ratlier large stnirtures reaihing a length of two io t\v(» 
and a half indies, generally nmghiy elliptical in outline, stmicwliat 
tiattcned, but with the surface (lee])ly wrinkled and (ajiivnluifd. 
Tliev were generallv found formed at the axils of tlie A 

close examination revealed the fact tliat tlie gall was in n^liiv n 
bag-like structure and tliat they invariably showed the 
inside of numerous specimens of a small black thrips in (iillVn'iit 
stages of development little elongate o\’al wlhtisli eggs, tin* ]i;ilr 
greyish iarveO. and the mature blark adults, hi very old siiecttiicnv 
abundant signs of the attack of a Pyralid caterpillar (not iv.uv(i) 
were noticeable. 

During the second visit in September-ttetober ll)2’h the writer 
met with numerous examples of the galls in tlie incipient .st,iLe'st»i 
growth. An examination of such young galls wliich were noteb in 
various dages of development and a caret nl dissection ol tlitNc 
structures have induce<l him to come to ccMtaiu (umclusions as to the 
nature and origin of those extraordinary structures, which )t 
the object of this jiapcn- to point out. 

These galls arc‘ almost invarialilv axillary in their po^'iiinii - 
being almost alwavs femnd bmnc^ at t]ic‘ axils of the lea\<''' i 
terminal position, though it mav occair, is rathcu- uncommon, hi the 
older galls the tissues are so overgrown and malfornnvl that it n 
not easy to say wliicli part of the healtliy plant the gall repiv.cnts. 
It looks more like a malformed fruit than anything else. In thr 
earlier stages, liowcver, evidcnc'es are more chnir as to what it n'-h} 
is. In the half-formed ones tlie swelling is distinc*t and is bi •[!!'' oii 
a stalk which it is easy to recognize as tlu^ stem of the young ."hect. 
At the tip of tlie gall the nidiments of the, young leaves of tlu' shoot 
are clearly rccc^gnizable. The gall itself is a Imllow struotiu'^' 
conimuuicating with the outside by a small hole between tie' 
-mdiments at the tip and is lined inside by a hairy epitheliuni (0 
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IS ill the case of the surface skin of tlie young shoot. This hollow 
(tniciure is invariably peopled Ijy vai ving nunibcr.s of tlie adult 
lirijjs and in addition contains numerous eggs and young ones of the 
iivnK’ thrips. In in.stances of still earlier stages of development, 
he gall is but slightly formed. Imt is still a sort of hollow stalk in 
,vlihli 2 or 3 tliri|)s are busy laying eggs and rearing their offspring, 
fn i\ few castvs very young bnds i?i wliicli an adult 1 1 nips was insinua- 
ing itself between tlie young rudiments of tlie leaves at tlie tip were 
ilsu noticed. I^’orn these observations it apiaiars to the writer 
:o h(‘ clear that when fre^'h slioots are put fortli hv tlie plant after 
he monsoon, tlie adult tlirips (‘om<^ out of tlieir places of hiding 
ti.'hle old galls and go in sca.rch of young shoots. Thev crawl 
between the leaf nid in units at the tip. and reach the growing bud 
111 wliicli they ajipear to attack the meristematic tissues in such a 
ivay that while the central part ceases to grow, the sides begin to 
baigthen and ultimately cuiise tin* formation of a pocketdike stnic- 
aire at tlie tip of the growing slioot. 'Fhe gall is tlierefore a bud 
ir sliout gall in wliich tin* ilevelopment of the growing point is 
ihecked and a hollow outgrowth is f<u-med c.iri'ving at the tip the 
leaf rudiments, '['he colonv of tliiips livc^ inside these liollow 
i:a!ls. breeds and iin;reascs. 

Thesituation is often compliratt'd 1>\' the iact that a (eeidoinyiid 
maggot also causes blist(*r-like galls in tin* voung leaves of this plant 
iiiifi such galls are also f(»und (Hi tin* walU ol tliese Ihripid galls. 

riit'se galls wen* called " Knots by tlie ])eople about lali- 
jniainba. ami are known to li:>\’e iiieilicinal [)i’(j]U‘rties. being used 
in preparations for skin diseases bv the local phvsuiaiis. 

riiese galls were found bv .Mr. T. \ . Haniakrishua Ayyar at 
Miindakayani and Tenmalai in 'rravainnre and reported to be used 
^nniiarlv for skin troubles, and were iraently collected by Mi. J. A. 
Muliyil from (<ur])ur in S. Kanara Distim t. and it is probable that 
diis tlirips will be found llirougliout tlie West Oimst. 

The writer is indebted to Prof. H. Knrny. Z(X>logical Museum, 
huilenzorg, for his kind identilication of tlieso tiirips. He des- 
t'tibed this species from specimens collected in South <^iinn and 
tWhiu-China. [Y. Ramachandh.v ibu>.J 
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FIRST PLANT BREEDERS’ CONFERENCE, BOMBAY. 

lx the Bombay Presideiuy, plant breeding an a sepmato 
activity of the Agricultural Department has of recent years gieutly 
increased in impoi tance and in personnel. It was felt that tin* time 
was now ripe for a conference of all those engaged in this bram h of 
scientific work, and accordingly the First Plant Breeders’ Contcrcnfc 
met at tlie College of Agiiculture, Poona, on April 14 , lo and Hi. [<124. 

The membeis of tlie conference were thii’ty-one in all. aiid 
included the Plant Breeding Expeit and his graduate staff, the 
Cotton Bieedeis, tiie men sj^ecializing in the breeding of rio*. 
sorgimm, wheat, tobac((), and inferior millets, the Horticulturist 
and his staff, and the Economic Botanist and his staff. l)i’. \\\ 
Burns, Primipal of the (bllege of Agriculture. f)residefl tlnoaghoiir 
tlie gathering. Dr. II. II, .Mann. Dinu'tor of .Vgriculttiiic BniiT.iv 
Pre.sideticy. (^pe^ed the pro< (‘edings with an address empliasi/ing (h** 
need for seveie scientific treatment of our j)rol>]ems and tlie siuci-.x- 
hitlieito adiicveii. .V 'ariety of j)ai)ers were prcst‘]it»*d aii'l 
disdisscd, tlie most iiujiortant and most disi ussed subjeet lieiiigllic 
iiiteiprctation oftlic result:; (tf fiidd (‘xperiiiHmts. Th(‘ riM-enl world 
of j'iiulkncr. Sarkar. I'anicll and la'slie Lord was ln‘ely cit(‘d in tin- 
comie( lioii, am! jnuch illuminating <irigijial infm'mation was 
ffom tlie woik of the members of tlie eoniereiice, \\(U'k dom^ on 
s]jecial crops was reported and criticised, certain methods cl 
staiidanlizing naUhods and measurements w(‘re agreed mi. and a 
lecnmmemlatioii made tliat the metding should lie an annual 
lixture and the next meeting Ix' lield in Sui'at. Tlu' social -ids 
was not negleeted. tin* mmubers entering into the college game> aiM 
also entertaining to lea Dr. arul Mrs. Mann who were aboiil f" 
proceed on leave. 

FIGHriNG THE BOLL-WEEVIL: RENEWED AMERICAN 
CAMPAIGN. 

A SPECIAL corivsj)ondent in Wasliington w'rites in ' 
Times Imperial and Foreign Trade and Engineering Supplemeuf. 

' .hjr<. Ind.u, XIV, S> ; XVJIJ. 4 ; XV IJl, a : XJX- L 
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Xc^ 304 ; 

Stabilization of cotton production through the control of the 
boll-weevil is tlie (jbjetd of an aggressive niovenient just launched 
by the combined business interests of tlie United States, as represen- 
ted in the (diainl)er of ( omnierce of tlie United States. Tlie drive 
itgainst the boll-\Neevil will be conductBl under the auspices of the 
Xatioiial ( htiinbei s Agiioultural Hureaii. ni (‘O-fipei’atioii with 
130 loi-al clianibers of (‘oininen e in the cotton belt. 

In a- statement announcing the nioveiiient the National Chamber 
pointed <mt that “ a. steafly decline in the production of cottoin 
Mccompanied by an increase in llie price of the American staple, 
has been reflected in increasing activitv on the part of the foreign 
{h>vernments to devel<ij) |>oteiitial (olton aieas outside the Unite^l 
States, as well as in it slackening df demand for finished mill products. 
StudtMits of tlie situiitinii art* asking wlictlier at tin* pn'sejit rate td' 
pntductioii of cotton ui tin* l. juteil ‘^tittcs ific; woild demand for the 
raw protluet can be met unless now < oltun areas aic bi-nught into 
play. \\ liih' we do imt bolio\'o that tlicie is anv iiiiiucduite tianger 
1 4' the Uiiitinl Stattss ittsing its posiiion .>f thiminaiue in tiie wolM 
cottdii markets, yet we are c«ai\'inccd that the situation dciiiands 
more aggnessive t'floils to stabili/t* ]ii'odint nni. 

The National ( hanibcr will supjilv iora! rjiambeis of tommerce 
in the cotton b(4t with inlonnalion for use in t lie camjtaigri. including 
the follow ing : 

(1) Facts ami liguics siiowing the t'cnd of wurkl supply 
and ol demand ft'r law cotttui : 

(‘J) Material imlicating tin* |>ait pli\ed b\ e.\}H>it cotton 
in tlie preservation of the national tiude balance: 

(3) A survey of the possibilities of nn leased juvHluctioii of 

cotton in foivigii lauds : 

(4) ihda showing tin* steadily iiicremsing < oiisumptioii cd 

Annrican I'otttiH bv oui own mills, with tJie tuopur- 
lionati' falliiigodf m our cotton exports. 

Information (oiicerning liie metiuKls ot wee\'il (xmtrol and 
tuumier of applying them and the work that is being done by 

and coinmerejal orgaiiizalii.>ns to stimulate ilie movement 
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will be distributed, aud the Agi‘iciiltiiral Bureau will act, as faru^ 
possible, as a cleariug-liouse for all member organizations. The 
Bureau is now devising a plan for organized stalk-destruction in ihe 
autumn. 


Six mimuox balks lost vkarly. 

In fmtlieiani'C {)f the movenu^nt, .Mr. Julius II. Barnes, biT'shh^ji^ 
(»f tlie \ation:il dianibi^i*. luo issued a statement dealiiig with Ok- 
present cotton situation trom a jmmber of iinjjortant ujigles. 
Mr. Barnes's statement, wliicli sliowwl that in 102J the United States 
exported IJ per cent, less cotton than in 1922 and J7'8 per emt, 
less tlian tlie pre-war average, aroused the business interests of tiio 
country to the importance of tlic campaign. It was further showj] 
hv 31 r. Barues tliat the hi >11 -weevil iu)\v is ]) re vetoing proilmt idii 
to the extent of about l>,n0tM.)00 bales a vear. ile addixJ that lliis 
falling-off of exports of an item which ])layed so im])ortaiit a part iii 
the maintenance of tlie American tradi^ balance was a niatt(‘r uf 
national concern. 

Oil the important subject of the f)oll-weevil .Mr. Ihmics's 
statement says : 

This insect- thuugli it became estul)lislie(l on our side oi tin* 
Bio Grande Biver in 1S92, did not scriouslv curtail prodmlion nl 
cotton hefoie 1914. This is (‘X])laim‘d by the fact tliat incivaMd 
production ol cijttou iii the art‘a whiiJi up t(i that tiim* was 
not inlU'^tcd by the weevil olfset tln^ damage wrought in the 
area occupied by the ])est. However, since 1914 thi‘ real hheht 

of tlie insect Jias been felt, in that vear we made our rcoid 
yield ot I0,00(i.()u0 bales. Since then production .'Ui'adiiy 
lias dec leased in spite of ii'creased acreage, [between 
and 1914 the average per acr(‘ yield of eotton in this countn 
was 188 lb. ; between 1915 and 1923 this yield slirunk to an avci.i^^e 
of 155 lb. 

BkMKOV I'OU IIIK BE-Sr. 

We do not agree witJi tlie British report tiiat llierc is no 'mI 
remedy for the boll-weevil. After many years of painstaking 
research which has given us more scientific data on tlie boll-wc vil 
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tliaii perhaps on any othei- insect, tlieic has been evolved a. method 
l,v which cotton can 1)0 pifKlm-ed in spite of tlie invader. 

Briefly sunnnariml. tliis inetlirKl calls first for maintenance 
„f soil fertility in order to swairc a higli nortnai proiliution. and 
th(' use of early inaturin" varieties of('ott{»n and intensive cultiva* 
tioii so tliat maturity of t]i(‘ (ibrr* may be l)j-ou^d)t abo)it in the 
slioi'test ])ossibI(‘ liiiun tlms to win tlie amnial i-ae<‘ ayaiitst tlu* 
weevil. T]ies(* nu‘tlnMls aie absolutely es.wmtial lor a maximum 
vi(‘l<l of <‘otton rej^ardless rif tlie wee\iL but in addition To and iti 
conjunction witli these the use (»! an arsenieal jeason has been 
(leiiionsti ated to yndtl most eneouiiiynno results. 

In October 1!)23. at tlie call of tlie ] auiisiaiia Stati^ Bankers’ 
A.SMiciation. theie was Indd in New Oilcans a convention for tlie 
[iiirjMise of orynmizin^ more ayyi:n‘.''>i\ a* ai t ion aeain:'t tlie weevil. 
Tills coiiN'ent Ion pieniised it s d'-liberat iMi;s upon the lact that cotton 
|)i>Kluctioii in .Vnieiica not onl\' j> a natioiiid jiroblem but tin inter- 
imlional problem as wiB. Out o} this c^^ll^■clltlon arose tiie Xatiumd 
Boll'\\eevil (oiitiail Assim lation, which has been put on a relatively 
jiermanent basis for llu‘ ]unposc oi utilizing all ]Hissible agencies in 
the task of awakening industi v .is well a> agricnltiiie to the iniport- 
aiiee of stabilizing cotton luodiictioii tliiotigli iiiore eficetivc weevil 
coiifrol. This organization is tuinislnng chambcis (.if commerce, 
hanks, and orlu*r organizatioi^s ami indiodiials witli tlie A B B id 
hoibweevii control metliods a.^ {maliv agrcinl upon by both this 
association and the Assomarimi ol Southcin Agricultiiial Workers, 
which made a careftd studv of the vaimiis eontn»l measures now in 
use. 

Because of tin* interdependence of agiioilture and industry 
d is the eominou juivilegc oi 'ooth these great groups to slli^c 
ior staliilization of < ottoii pr(>duclion in this ( ouiitiy. it is of \ital 
Tomau'u to tile lianking infen'sts o\ the kaisr no less than to those 
ill the South that cotton shall retain its jilace among the foremost 
items of export contributing to our .Vmciican tra^le balaiue. 

Such opjiort unities to drive liomc tlie necessity lot luttii 
^vcevil eontrol aslii' witliiii reatdi of clianiheis of coiiimeKu baukcis 
iiiul iiuummtuRTs' at^scH'iiitiuiis, iiiul titlKT giuups diould be seiml 
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upon and made the most of. The C'hamher of Commerce of tlie 
United States has taken due cognizance of this national problem, 
and through it the Agricultural Bureau has planned an aggressive 
campaign which may aid in placing American cotton beyond tlie 
danger of losing its dominant position in the world market. Xot 
as an independent organization but through the hearty co-opeiatiou 
of its member organizations tliruughout the cotton bell, tln^ 
National Chamber liopes to render agri(‘ulture and industry {]\]< 
aid. 

^Ir. Barnes also pointed out that in tlie United States tlie iaboui 
problem was one great limiting factor in the possibilities of extending 
the cotton area. AMieu it was rememberwl that, as compared with 
corn, the amount (d lalH>ur retpiinHl for tlie prrxhu'lion of an a( iv of 
cotton was UtT houisa.s against IS Inuirs. ami that (iS ptn-ceiit. of tlio 
labour in priKlucintr cotton fell l)efore the time ol liarv(‘st. it would 
be seen what an item this was. 


A TREE-PLANTING MACHINE. 

Attkmton is drawn in the Kebruary (I!t24) Xuinbcrof ‘’Soutli 
African Journal of Industries*' to a j-eirnt iriventimi <jcsiLnii‘d 
to facilitate tlu‘ ])lanling of tives. It is known as the |)ui\el Tnr- 
INaiiter, and tlu* prim ifile on whirh it works is that of taKing up tlu' 
I’icli nur.sery soil around tlu’ xaeing tree, with the trc(‘ in t iKMciitiv, 
anrl planting tlie whole in the position which tlie \\vr is to r)(( ii|)V 
j)erma!jently. The rrM)ts a?e thu.s left undisturbed, and llic irer 
sullers nothing troiu its chaiigc id po.sitioii, d1u‘ reino\ al is acrom- 
plishotl l)y means of a (odindcr \r iiiidi is phe e l around the (roc ;iiid 
])ushed down into th(‘ soil. \W this means a you?ig \ivv can he 
removed with a filock of soil round its roots nine irndu's deep and 
nine inches in diameter. The lodimler is then plantetl in the 
designed spot and withdi’awn. It is idaimetl that a young tree '.ui 
1)0 plantetl out with the Diiivel nundilne in the hottest sun at no 
season f}f the year wit limit siillering anv serious setback. 
l{ofjal So('. Ads, No. :t72b.| 
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COTTON GROWING IN AUSTRALIA, 

We have received the tollowing tor publication: - 

An autlujritative article dealing with the present position ot 
cotton-growing in Australia and the possibility of the Dominion 
becoming an important soun e of supply is ptiblisliod in the current 
is,^ue of the “ Bulletin of tin* !m])erial Institute” (XXI. 4). The 
author, Mr. \V. H. .lohnsnn. who was at one time Director of A^rri- 
riilture in tiie Soutln*rn Provinces. Nigeria, recently paid a visit 
to Australia to report on tlie suitabiiitv of dilferent parts of the 
coiiutrv for (otton cultivation. 

In 17SS. (loveunor P]:i!ip biouglit cotton-.soed from South 
America to jilani in Sydney, and '^inee then namv attenipt.-i liave 
been mad(‘ to grow cotton in .Viistialia. Tln^ first l)ale of cotton 
exported from the Dominion was produced iu Queensland in IK.ri. 
With the hel|> of ju'eminms paid liy the (bivernment and the high 
[)riees ruling as a result of the Ameiiran t’ivil War. production 
increased and. in IS71. shi])ments from Queensland amounted 
to •2.Gtr2.l(MI lb. Subse(pnmflv, the industrv declined, and. with 
the exception of a sliglit revival iii ISOn. remained jiractically 
dorniaut until the last few years. ( 'on^idiuable intere.st iias now 
hoen again aroused. Tlie Qhieensland (bivm'ninent iwv encouraging 
the growtli of tin* industrv by providing cutoii-seej free of eharge 
lor planting juirpose.s. and b\' paving laiuiers a gnavanleed juiee 
for seed-eotlon ; as'^istam e is also b(*ing rendered by I lie British 
t otton (i row mg Assomatioii. In lt)22. an ai'si of /.non a(‘res were 
Jilaiited with cotton in yield oi seed-eoiton by 

the end of August had amount(‘d to over S j iiiiilion lb. Mr. Johnson 
Jisi-iKses the ]>rol)]ems eonfnmting the planter in the various regions 
where cotton-growing lias been jiroposed and coiu ludes that the soil 
and elimatu' condition'^ in large portions of i>ueensland. Noitliem 
Xew South Wales. Nhu'th-West Australia, and in the Irrigation 
^Settlements of Victoria, New South Wales and South Australia, 
are well adapted for cotton cultivation, but carefully 4 'onducted 
trials will bo iiecoHsary to decide whether file eiop (*in lx giowu 
profitably on a large commercial scale. 
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COTTON-WILT : A SEED-BORNE DISEASE. 

The following is n snminarv of a paper ))y Mr. Jolni A, Kllioft 
in the Jour, of Agri. Res., XXI 11. 5: 

Tlie (M)tton wilt orgaiiisin, Fimirlnm iminfeetum, Atk.. was 
isolated from .strongly surface-sterilized cotton-seed, indicating tliat 
the organism is at times carried on tlie inside of the .seednoat. 
Tile pathogenicity of the organism was proved by inoculation 
experiments. Artificially inoculated .seed carried the 
organism on the seed lint hn* at h^ast five montlis. The wilt diMaisc 
was introduced into wilt-free soil by means of artiti(*ially iufn tnl 
.seed. It is recommended that badly infected fields be lejectcd as a 
source of seed for planting. 

RESTRICTIONS ON IMPORT OF PLANTS FROM INDIA INTO 
SCOTLAND. 

In amplification of Xoti Heat ion Xo. 300. dated 'JOtli 
Febriiarv. 1024 (A</ro Jour, hidto, XIX. 3. p. 327), it is notihed 
bv the (Toverniuent of India in the Department (d Hducatinii 
Health aiul J>ands (Xo. S2o. dated 12th June, 1024) that a 
Destructive Insects and Pests Oidei lias iilso been passed hv 
the Board of Agriculture for Scotland, dated 23rd June, !02 l^ 
the terms of wliicli are the sanu* as tlie l)estnlcti^'e insra ts and 
Pests Orders made by tlie Agricultural Dej>artments td' Knglaiid. 
XXntheni Ireland and t!n‘ liish Kree State. The arrangements 
piiblislied in the abo\(' Xotilication wliidi lia\’e been mad*' in 
India for tlie inspedion and certification of plant eonsigiini*ait^ 
intended for exj)f>rt to Ihiglatid, W'ales, Xortliern Ireland an<l tlir 
Iri.sh Free State will also b(‘ ;Lp[)liraf)le to jilant «'(mslgiiini‘nts 
intended for e.xport to S(<otlaud, tlie origijial of the certitiratc 
covering \v]u(dt sliould be forwarded hv the exporter to the Heard 

of Agriculture for Scotland, York Buildings, Queen J^trect, 
Edinburgh. 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS 
MEETINGS AND CONFERENCES, ETC. 


Ills Majesty the KTXf;-KM]>RROH*s Birthday ITonoi^rs List 
cmitaiiis tho iiainos wliicli will bo of iiiterost to the 

•A^rioiiltHral l)e])artnioiit : 

The lfoN’iu;E Mr. M. S. ]). Bfiler. C’.B.. 

( .IhK., I.r.S.. Piosideiit. CuniRil of 

State. 

f.S.f. Mr. IMvANK k. ^ .IhK.. l.r.S,. Soc-retarv to 
(loveninieiit. Developiiieiit Depaitinent. Madras. 

Ilao Balm(h(f\ Mr. ?ANDrRAN(; ( himxaji Paul. M.Sc.. L.Ac.. 

Deputy Director of .Vgriirulture. S.int]) Central 
Division. Ihnnliay. 

Ilai Saliilf. Bard Srish Chandra Banarji. F.C.S.. tthV. 

Assistant .Viiricultuial Clieinist. United Provinees. 

Hari' IIahimas ICwar.ii. Head Assistant. Dftiee 
of tlie Director of Aixiiculture. Bengal. 

+ 

* * 

Mr. J. \V. Hhork. C.B.K.. I.C.S. (Madras), li.i; been 

appointetl Secretarv to tlie (rovemnient of India. Departinent of 
Kducation, Ilealtli and lamds. vicr Sir MoiAagii Butler appointed 
President ot tlie Council of Stale. 

Mu. M. S. A. llyt»A]U. l.cs. (Madras). Inis been appointed to 
ollieiatc as Under-Sixavtary to tlie iiovernnuvnt ol India. Depart- 
iRent of Education, lloaltli aaid Lauds. 

* 

Dr. \V. .11. H.xhkkson. D. Sc.. Ikis Won appointed to oiiknate 
Agricultural Adviser to tin' tfovovamont of fndiii and nirector, 
AgrictiUural Rp.soarch In-stituto. i’tisa. cicc Dr. D. ('louston. ( . I. h., 

( It,-) ) 
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giiintod leave for inojitbs ami 25 days. Dr. W, McRae ollic-itcs 
as Joint Director of the Institute and Mr. J. N. Mukkiukk h.s 
I mperial Agricultural ('honust. 

* 

* ♦ 

Mr. M. AVynne Saver. I^A., Secn-tarv, Suga.r Huroiiu. Pusa. 
has hoen appointed to officiate as Imperial Agriculturist from :,t|i 
June, J924, vicr Mr. G. S. II('nders(tn on otlier duts'. Mr. Arjai! 
Singli olliciated as Impeiial .Vgriculturist from 14th April Mii 
June. nm. 

♦ ♦ 

Mr. K. J. Rim'kx. Di'piitv Hirei tor of Agiiciih me hu Aiiiiaal 
Breeding. Homhay. lias Iumui appnmti^d to ojiiciate as lm{M*ri;i| 
Dairv Rx])ert. Bangalore, c/ee Mr. W . Sinitli granted lea\’(‘ for m.\ 
months from ‘Joth April. 19'i4. 

★ * 

Mr. T. F. Main. B.S(’.. I)e])uty Director of Agriculture, Ihiinhav 
has been appointe<i to olliiaate as Dina tor of .\gricultine. rin- 
Dr, Harold II. Mann uranted have lor .six rnonlhs. 

* * 

Dr. \\ . BrjiXs. D.Se.. I'.cononiu' B.itaui^t to Govi’innichi. 
Homhiiy, lia.^ l>een conlirim^d m his appoini mrrit as Biiin ijial. 
Agricultural College. Booim. 

* 

* * 

Dx tlie j'etireinent of Mr. .1. B. KiUL'lit. M.Sc.. from IDth A|ini. 
10*24, .Mr. B. S. Bate/.. B.Ao.. N.D.A,. X.D.D., has been api^oinod 
Professor of Agricultiircn Agriiailtiiral (*(>ilege, Ihuuia. 

* 

* ^ 

Mr. B. S. Patei.. ICAc., X.D.A.. .X.D.D.. Profos.sor of .Agmib 
ture, Agrieultural CollegCj [h)ona, has l>eeii appointe^l to oflii rite 
as Deputy Director of Agriculture for Animal Breeding. Bonil ay, 
vice Mr. E. J. Bnicn on otlier duty. 
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Mr. V. G. Gokhale, L.Ao., Deputy Director of Agriculture, 
Boii.bay, has been appointed to officiate as Professor of Agriculture, 
Agricultural College, Poona, vice Air. B. S. Patel on other duty. 

* 

Mr. M. K. Pawar, B.Ar;., has been appointe<^l to officiate 
;is Deputy Director of Agriculture, Konkan, vice Mr. V. G. Gokhale 
on other duty. 

* 

* ♦ 

Rao Saheh Rhimrhai AF. Desai has been appointed to act 
as Deputy Director of Agriculture in the hidian Agi’icultural Service^ 
Bombay, from 19th April, 1924. the date of retirement of Air. J. B. 
Knight. 

*** 

Mr. T. (iiLMERT, B.A.. Deputy Director of Agriculture, Sind, 
lias been granted combined leave for 15 inoiitlis and 7 days from 
1st September, 1924. 

♦ 

♦ * 

AIr. AV. AF. SrnriTE. A.AI.l.AF.K., AF.R.A.S.E., Agricultural 
Kngiiieer to Government. Bombay, lias lieen granted leave on 
iiverage pav for six months from 1st July, 1924. 

* 

♦ * 

AFr, (\ S. Pat El.. B.Ao.. lias been appointed to act as Deputy 
Director of Agriculture, North ('eiitral Division, Bombay, vice 
Mr. \V. J. Jenkins granted leave. 

♦ 

♦ * 

A[r. K. W. P.\RXEm.. AI.A.. Government Keonomic Botanist, 
Madras, lias been ])ermitte(] to retire from the Indian Agiicultural 

ice from the ilate of expiry of leave granted to him. 

♦ 

* * 

Mr. B. Vi.swanath. DfVu luting Government Agricultural 
•Viuist. Madnus, has lu'cii aduiittcHl a Fellow of the Institute of 
Giciiiistry in London (F. 1. C.), as a result of exaiuiiiations held 
^ few months ago. 


7 
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Mr. D. Anand Rao, B.Sc., Deputy Director of Agru ulture 
Madras, and Rao Saheb T. S. Venkatraman, B.A., Govenunent 
Sugarcane Expert, Coimbatore, Iiave been confirmed in the 1 
Agricultural Service from lOth June, 1924. Mr. Anand Rao was on 
leave for one month from 1st June, 1924. 

♦% 

Mr. C. Tadulinga Mudaliyar, F.L.S., who lias been proiaotod 
to the Indian Agricultural Service from 3rd Septeml>er, 1923. 
has been appointed Lecturing and Systematic Botanist, Agricul- 
tural College, Coimbatore. 

*** 

Mr. F. Ware, M.R.C.V.S., Chief Superintendent. Civil 
nary Department, Madras, has been granted an extension uf louve 
on half average pay for 14 months and 12 days from 11th Drtnlxir, 
1924, in lieu of study leave for 4 months previously granted to 
him. 

* 

♦ ♦ 

Mr. T. J. HuRley, M.R.C.V.S., Officer in charge of the First 
Circle, Civil Veterinary Department, Madras, lias been appointed 
to officiate as Professor of Surgery, Madras ^"ete^inary College, 
from 1st July, 1924, vwe Mr. P. T. Saunders tin other dutv. 

* 

* * 

Mr. P. T. Saunders, M.R.C.V.S., Professor of Surgerv. 
Madras Veterinary College, lias been appointiNl to officiate as 
Professor of Pathology and Bacteriology, w*a?Mr. V. Krishnarnurtlu 
A}7ar deputed to the Imperial Bacteriological Laboratory, Muktesar. 
for training. 

♦ 

« « 

In modification of a previous notification, Mr. A. C. Do mbs, 
B.A., Director of Agriculture, Bihar and Orissa, has teen granted 
leave on average pay from 28th April to 25th October, 1924. 

♦ 

« « 

The services of Dr. H. M. Leake, Sc.D., M.A., Directoi of 
Agriculture, United Provinces, on deputation under the Governnient 
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of Soudan, liave beoii roplacod at Ihe disposal of the Government 
of llie United Provinces from 21st ^^a\^ 1924. He lias been granted 
leave on average pay for three months from the date of reversion. 

« * 

Mr. C. P. Mayadas, M.A., B.Sc., Principal, Agricultural 
College, Cawnpore, wa.s on leave on average pay from 18th April to 
]st June, 1924, Mr. P. B. Richards officiating. 

* 

» * 

Syaid MuHA^nfAi) Raza IIirsAix has been appointed to 
offuiate in the Indian Africa !t oral Serviee as Deputy Director 
uf Agriculture in eliarge of (at tie Breeding Operations, United 
Provuiees, fnuu loth May. 19*24. ricp Mr. C. II. Parr granted leave. 


* 

* * 

Mr. T. a. Mua.kh BintwxLiK. (\K.. M.I.M.E., Agricultural 
Engineer to Government, Punjab, and G[!g. Principal, Punjab 
Agri(-ultural C\)llege, Lvallpur. has l)een granted leave on average 
pay for four mouths from 1st June, 1924. 

* 

Saroar Samir Kharak Sixom. M.A.. Associate Professor 
uf Agriculture, Punjab Agri(ailtural ( oliege. Lyallpur, has been 
grant(xl leave on average pay for two montlis from 21 st Alay, 1924. 


♦ 

* * 


Mr, Mthammad ARnrLi..\M lias been a]>pointed to officiate 
as Deputv Director of .Agriuultnro. Gurdaspur Circle, Punjab. 
Alalik Sultan Ali gruntiHl leave. 


GoloxelG. K. Wai.kkh, CJ.Tv. G.B.K., F.R.C.V.S.. Principal 
the Punjab Veterinarv (’ollege, Lahore, lias been granted leaAe 
oil average pay for 2 months and 27 days troin Jixl Apul, 1924, 
^'ornliiued with the college vacation. Mr. \\ . 
offirlating. 


. a v 


lor, Al.R.C.V.S., 
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On return from leave, Mr. Leslie Lord, B.A., Deputy Di lector 
of Agriculture, Burma, has been po.sted to the charge of the Noi thorn 
Circle with headquarters at Mandalay. 

* * 

On relief bv Jfr. Leslie Lord, Mr. W. M. Clarke, M.B.H., 
B.Sc., has been appointed Professor of Agriculture, Agricultural 
College, Mandalay. 

* 

* ♦ 

Dr. S. K. Mitra, Ph.D., has been eorifirine<l in th 

Indian Agricultural Servi(*e and in his appointment as Economic 
Botanist. Assam, from 28th February, 1924. 

Mr. J. N. Chakr.warty, B.A.. M.S.A., M.R.A.S., Deputy 
Director of Agriculture, Assam, has been granted leave on average 
pay for one month from 1st June, 1924. Srijut L, Barthakur olHcia- 
ting. 

* « 

In consequence of certain vacancies caused by tlie retirement 
of nominated members, tlie following have been nominated to be 
members of the Indian Ontral Cotton Committee, Bombay : - 

Mr. B. F. Madan to represent Co-operative Banking. 

Mr. H. T. CoxvfLi.R to represent the Punjab Cotton Growing 
Industry. 

Mr. R. C. Broad foot to represent the ^ladras Agricultural 
Department. 

31*11. G. Z. 3Ieli, to represent tlie Chamber of Comiuerce, 
Tuticorin. 



Practical Botany. -By Diwan Baliadur K. Raxgachari, M.A., LT, 

(Madras: SujoeriiiteJideiit. ({overmiient Press.) 

We cordially welcome this book which is the third of the 
puhli<‘ati()ns recently contrilmted by tlie author to the study of 
liidiau botany. It is prepared from tlie material handled by the 
author and liis rii Ilea goes for the exercises which were taught to 
nicce.ssive batches of students of tlie Agricultural (ollege and 
Research Institute at (Amubatore. The book, which is divided into 
three sections dealing with M(U'phr>logy. Pliysiology and Cryptogams, 
quite appropriately forms a valuable laboratorv supplement to 
the iiuth.or^s excellent “ Manual of Hlementarv Hot an v for India." 

We have read over tlie l>ook with great interest and find it to 
be an extrenielv useful guide to the students of practical botany, 
even of advauctHi classes, and it is more so to the teachers and 
demonstrator. The select ioi\ and preparation ul plant materials 
and objects leaves nothing t<> be desired. There are appropriate 
illustrations in tlie three seeti<ms ,md some good microphotographs 
are also reprcniiu-ed. File latter are e>:tremel\ useful, llieir value 
would have been furtlier enliaiuaHi had they l^eeii supplied with 
explanatorv references bv p<unted lines to the contents. Ihis 
want is more particularly felt in the case of Figs. La. 11. In 
the portion on phvsiologv. one would expect to see more illustra- 
fioiis. There are none of the latter ex|dam experiments of photo- 
synthesis. Smdi wore specially necessary for experiments /, 0, o{b). 

lie four appendices, giving a- list of apparatus, inicro-techmque, 
^tc., provide all detailed information that maybe netnled fur fitting 
up a botanical laboratory that will seix-e the purpose of the teacher 
and the taught. 
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The author’s method of treatment of the subject disclos -s 
appreciation of the difficulties of the studejits and his consc jiiont 
endeavour to make the iustructioiis clear at each step. As tlio 
student progresses in the sttitly of practical botany as presonhd in 
this book, more and more interest in tlie study is awakened in 
to pursue tlie subject. Tlie writer s aim mentionwl by liini in t]ie 
preface~of not compelling tlie student to discover thin^^i f(jr 
himself but of klpinff him by giving clear instructions and guidaiue 
— has been very well accomplished. 

The book is a valuable addition to the literature on Imlian 
botany and we commend without hesitation tliis book to .student^ 
and to teachers. [G. B. P.] 

+ 

* ^ 

Some Studies in Bio-Chemistry .—By Some Students of Dr. (Uinm 
Fowler, D.Sc. Pj,. 107, ]1Iuh. (Bangalore: The PlKcniv 
Printing House.) 

This publication is a collection of 20 sliort articles and sliidifv 
in industrial and bio-clieuiistry, dedicated to Dr. Fowler on the 
eve of his retirement from tlie cliair of bio-diemistry at the Indimi 
Institute of Science, by tlie aiitliors, some of liis former studmts. 

Ihe range of subjects discussed is very wide, including, as it 
does, problems connected witli .such raw materials and priHlncts of 
industry as acetmie, alcohol, fibres, lac, manures, edibh' nils, 
leather and tannery pHnlucts, and gives flic reader a .slight idea 
of the number and variety of problems <‘onnect<Hl with iiiduNtrv 
in India, tlie solution of wliic h cannot be expected to b(‘ loind 
without the work of bacleriologist.s aud bio-clieiuists. [J. 11. W .j 



NEW BOOKS 

ON AGRICULTURE AND ALLIED SUBJECTS 


1. The Soil and its Management, by Merritt F. Miller. Pp. 

vi4-386. (Boston and London : Ginn & Co.) Price, Is. 6d. 
net. 

2. Beasts of an Imliaii Village : A popular account of the Common 

Back-honal Animals of an Indian Village, by Douglas 
Dewar. Pp. viii -[-132-1-9 plates. (Loudon, Bombay, 
Calcutta and Madras: Oxford University Press), Price, 
46'. Qd. net. 

3. Farm l!l((iiipmcut for Media ideal Power, by Frank X. (U 

Kranich. Pp, xv-f4U5. (London : Macmillan k Co., 
Ltd.) Price, 126\ (k/. net. 

4. The Production of Field Crops : A Text-book of Agronomy. 

Pp. 514. (Lemdou and New \ork : McGraw-Hill Publishing 
Co.) Price, ITs. (k/. 

C. Butterflies of India, by Clias B. Antram, F.E.S. Pp. xvi+ 
2204-412 tigs. (Calcutta and Simla: Thacker, Spink k 
Co.) Price. Ps. 30. 

G. Economic History of American Agricullure, by Prof. E. L. 
Bogart. Pp. x-i-173. (London: Longmans, Green k Co.) 
Prk'e, (kf. net. 

7. Manuring of Gras.s Land for Hay, by Winifred E. Brenchley. 

Pp. viii-pllO. (Ijoiidoii ’ Longmans, iircen k Co.) Price, 
12». Od. net. 

8. Grassland Farming, rastiires and I^eys, by M'. J. Malden. 

Pp. xxiv+314. (London : Ernest Benm Ltd.) Price, 30s. 

net. 

Quantitative Agricultural Analysis, by E. G. Mahin an 
R. H. Carr. (International Chemical Series.) Pp. xin+329. 

(London : McGraaUIill Publishing Co.) Pnee, 13s. 9d. 
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The following publications have been issued by the Injporial 
Department of Agriculture in India since our last issue : — 

Memoirs, 

1. Studies in Indian Tobaccos. No. 4. Parthenocarpy 

Parthenogenesis in the varieties of yicotinna Tahacnm L. var. 
Cxtba and var. Mirodato, hvGabrielle L. C, Howard, M.A., 
and Kashi Earn. No. 5. The Inheritaru'e of Charafters 
in Xicotiana raslica L.. by (iabrielle L. (\ Howard, MA. 
(Botanical Series, VoL XIJI, No. 1.) Price, Rs. 2 or '2s. 9^/. 

2. The Wilt Disease of Safflower, by S. I). Joslii, B.Sc. (Botauiral 

Series, Vol. Xlll, No. 2.) Price, R. 1 or I,v. 6r/. 

liulletifL 

3. The External Morphology and Bionomics of the Coinmoarst 

Indian Tick (Hi/olomwt (nff/pfiom), by .Moliammad Sharif. 
M.A., F.R..M.S. (Piisa Bulletin No. ir)2.) Price, R, 1. 

Iteptid 

4. Report of the Proceerlings of the Fifth Entomological Alccriiii!. 

held at Pusii from 5th to Hdh February, 1023. Price. 
Rs. 9-S. 




